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ABSTRACT
F usarium  w i l t ,  o r  stem  r o t ,  cau sed  by th e  fungus Fusarium  
oxysporum £ .  b a t a t a s , i s  w id e ly  d i s t r i b u t e d  th ro u g h o u t th e  U n ited  
S ta te s  and in  m ost s e c t io n s  o f  th e  w o rld  where sw ee t p o ta to e s  a re  
grown. S in c e  th e  f i r s t  r e p o r t  o f  th e  d is e a s e  in  L o u is ia n a  in  1918, 
th e r e  has been  in c re a s in g  o c c u rre n c e  o f  t h i s  d is e a s e  in  com m ercial 
sw eet p o ta to  a re a s  o f  t h i s  s t a t e .  S in c e  chem ical fu n g ic id e s  and 
crop  r o t a t i o n  o f f e r  no e f f e c t i v e  c o n t r o l  o f  t h i s  d e s t r u c t iv e  s o i l  
bo rne  d is e a s e ,  b re e d in g  f o r  r e s i s t a n c e  seems to  be th e  b e s t  means o f 
c o n t r o l l in g  t h i s  problem .
The o b je c t iv e  o f t h i s  in v e s t i g a t i o n  was to  s tu d y  th e  g e n e tic  
n a tu re  and th e  mode o f in h e r i t a n c e  o f Fusarium  w i l t  r e s i s t a n c e  in  
th e  sw eet p o ta to .  The p a r e n t a l  l in e s  u sed  in  th e  b re e d in g  program  
a t  L o u is ia n a  S t a t e  U n iv e r s i ty  w ere t e s t e d  and in d ex ed  f o r  r e s i s t a n c e  
to  F usarium  w i l t .  The p ro g e n ie s  o f 57 c ro s s e s  w ere  e v a lu a te d  as to  
Fusarium  w i l t  r e s i s ta n c e  and  th e  d a ta  w ere  an a ly zed  to  d e te rm in e  
in h e r i ta n c e  o f  r e s i s t a n c e .
The s t a t i s t i c a l  a n a ly s is  showed la r g e  g e n e tic  d i f f e r e n c e s  f o r  
r e s i s ta n c e  to  w i l t  t r a n s m it te d  by v a r io u s  p a r e n ts .  Some c ro s s e s  d id  
n o t v a ry  much u n d e r d i f f e r e n t  y e a r s .  The la rg e  v a r i a t i o n s  among 
s e e d lin g s  w i th in  th e  c ro s s e s  w ere due to  s e g re g a t io n  f o r  r e s i s t a n c e  
to  F usarium  w i l t .
H e r i t a b i l i t y  o f  w i l t  r e s i s t a n c e  was found to  be 33 p e r  c e n t ,
v i i
hence  s e l e c t i o n  f o r  F u sa riu m  w i l t  r e s i s t a n c e  on th e  b a s i s  o f  phenotype 
i s  s u g g e s te d .
The o c c u rre n c e  o f  t r a n s g r e s s iv e  in h e r i t a n c e  was o b serv ed  in  
many c r o s s e s .  The c r o s s e s  o f  L3-77 X L8-67, L130 X L 8-67 ,
L130 X Ga-Red and L131 X L l-1 7 1  and s e l f e d  p ro g e n ie s  o f  L 3-77,
L130 and Kandee r e s u l t e d  in  p ro g e n ie s  w ith  mean w i l t  in d ex es  low er th a n  
t h a t  o f  th e  lo w est p a r e n t .  S e v e ra l  p ro g e n ie s  from  o th e r  c ro s s e s  each  
had a  p ro g en y  mean w i l t  in d ex  h ig h e r  th a n  th e  h ig h e s t  p a r e n t .
The r e s u l t s  in  g e n e r a l  in d ic a te d  t h a t  c ro s s e s  in v o lv in g  r e s i s t a n t  
X h ig h ly  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  r e s i s t a n t  
p a r e n ts  o r  r e c ip r o c a l s  gave th e  b e s t  r e s u l t s  s in c e  a  la r g e  p e rc e n ta g e  
o f  r e s i s t a n t  s e e d lin g s  was o b ta in e d  in  each  p ro g en y . A lso , th e  
c ro s s e s  o f  h ig h ly  r e s i s t a n t  X m o d e r a te ly ^ r e s is ta n t  p a r e n ts  gave con­
s id e r a b le  t r a n s m is s io n  o f  F usarium  w i l t  r e s i s t a n c e  to  some s e e d l in g s  
in  each  p ro g e n y . W henever s u s c e p t ib le  p a re n ts  w ere  c ro s s e d ,  a  low 
p e rc e n ta g e  o f  th e  s e e d l in g s  in  th e  p ro g e n ie s  s tu d ie d  had r e s i s t a n c e  
to  F u sarium  w i l t .  T h ese  p a re n ts  d id  c a r r y  genes f o r  r e s i s t a n c e  to  
F u sarium  w i l t .
W ilt  r e s i s t a n c e  was found to  be a  q u a n t i t a t i v e  c h a r a c t e r .  In  
some p a r e n t a l  c ro s s e s  th e  p rogeny  mean w i l t  in d ex  was lo w er th a n  
th e  lo w est p a r e n t  w hereas in  o th e r s  th e  p rogeny  mean was h ig h e r  th a n  
th e  p a re n t  w i th  h ig h e s t  w i l t  in d e x . O th e r p ro g e n ie s  w ere  i n t e r ­
m e d ia te  be tw een  th e  two p a r e n t s .  T h is  in d i c a t e s  t r a n s g r e s s iv e  
in h e r i t a n c e  w i th  th e  p o s s i b i l i t y  t h a t  th e  genes f o r  r e s i s t a n c e  a re  
on d i f f e r e n t  chromosomes e i t h e r  i n  a  homozygous o r  h e te ro zy g o u s
_ v i i i
c o n d it io n  a t  each  lo cu s  on each  chromosome.
The r e s u l t s  o f  two ex p erim en ts  re g a rd in g  th e  e f f e c t  o f  tem p era ­
tu r e  on th e  p a th o g e n ic i ty  o f  F . oxysporum jf . b a ta t a s  show th a t  d i f ­
f e r e n t  te m p e ra tu re s  a f f e c te d  th e  developm ent o f  w i l t  in  s e v e ra l  
v a r i e t i e s .  The w i l t  in f e c t io n  was se v e re  a t  90°F and th e  p la n ts  o f  
th e  v a r i e t i e s  a lm o st d ie d  a f t e r  10-12 d a y s . The same v a r i e t i e s  
looked  good a t  65°F and 75°F . The w i l t  developed  p ro g r e s s iv e ly  more 
a t  h ig h e r  th a n  low er te m p e ra tu re s .
ix
INTRODUCTION
The sw eet p o ta to  (Iporooea b a t a t a s )  i s  a  d ic o t  and b e lo n g s to  
th e  C o n y o lv u laceae  o r  m o rn in g -g lo ry  fa m ily . T here  a r e  o v e r  400 
Ipomoea s p e c ie s  d i s t r i b u t e d  th ro u g h o u t th e  t r o p i c s ;  b u t  Ipomoea 
b a ta t a s  i s  th e  m ost im p o r ta n t one (1 4 ) .
M ost a u t h o r i t i e s  a c c e p t  t r o p i c a l  A m erica as th e  c e n te r  o f  
o r ig i n  o f  th e  sw ee t p o ta to .  I t  i s  a  v e ry  im p o r ta n t c ro p  in  
t r o p i c a l  and s u b t r o p ic a l  c o u n t r ie s  as in  A f r ic a ,  I n d ia ,  C hina, 
th e  M alayan A rc h ip e la g o , th e  P a c i f i c  I s l a n d s ,  t r o p i c a l  A m erica and 
th e  s o u th e rn  U n ite d  S t a t e s ,  and i n  te m p e ra te  c o u n t r ie s  l i k e  J a p a n .
In  th e  s o u th e rn  p a r t  o f  th e  U n ited  S t a t e s ,  th e  sw eet p o ta to  i s  a 
s ta n d a rd  a r t i c l e  o f  food and i s  more im p o r ta n t th a n  th e  I r i s h  p o ta to .  
T h is  c ro p  ran k s  h ig h e r  th a n  p o ta to e s  in  n u t r i e n t s  p e r  pound. Sweet 
p o ta to e s  a re  r e l a t i v e l y  h ig h e r  in  v ita m in  A c o n te n t  and some v a r i e ­
t i e s  have  more th a n  c a r r o t s .  M i l l e r  (72) r e p o r te d  on th e  food v a lu e  
o f  sw eet p o ta to e s .  A ccord ing  to  h im , t h i s  c ro p  i s  a good so u rc e  o f  
c a r o te n e ,  s t a r c h ,  p e c t in  and can  be u sed  to  make a lc o h o l .  Sweet 
p o ta to e s  a r e  w id e ly  grown from  Z a n z ib a r  to  Egypt and a r e  u sed  f o r  
food  and f o r  m aking b e e r  ( 3 2 ) .  Sw eet p o ta to  le a v e s  h av e  a  h ig h  
p r o te in  c o n te n t  ( 1 0 ) .
F .A .O . (28) g ro u p in g  sw eet p o ta to e s  w ith  yams e s t im a te d  th e  
w o rld  a c re a g e  o f  th e s e  two c ro p s  a t  1 6 ,2 0 0 ,0 0 0  h e c ta r e s  in  1960 and 
1961 w i th  a  p ro d u c tio n  o f  108 .4  m i l l i o n  m e tr ic  to n s .  T hese  f ig u r e s
show th a t  A f r ic a  i s  th e  b ig g e s t  p ro d u c e r o f  sw eet p o ta to e s  and yams; 
A s ia  i s  th e  second l a r g e s t  p ro d u c e r o f  th e s e  c ro p s .
A ccording  to  th e  U .S.D .A . A g r ic u l tu r a l  S t a t i s t i c s  1963 (101), 
th e  sw eet p o ta to  i s  th e  fo u r th  m ost im p o rta n t v e g e ta b le  crop  in  th e  
U n ite d  S t a t e s .  L o u is ia n a  has a h ig h e r  a c rea g e  and p ro d u c tio n  o f  
sw eet p o ta to e s  th a n  any o th e r  s t a t e  in  th e  U nion. Hence th e  
im portance  o f  th e  c ro p  to  th e  economy o f  th e  s t a t e  and th e  co u n try  
needs no em phasis .
F usarium  w i l t ,  o r  stem  r o t ,  caused  by th e  fungus Fusarium  
oxysporum j£. b a t a t a s , i s  w id e ly  d i s t r i b u t e d  th ro u g h o u t th e  U n ited  
S ta t e s  and in  m ost s e c t io n s  o f  th e  w orld  w here sw eet p o ta to e s  a re  
grown. The sw eet p o ta to  w i l t  p roblem  has been  o f  g r e a t  im portance  
in  t h i s  c o u n try . A ccord ing  to  Dunkelman (23) th e  o c c u rre n c e  o f  th e  
sw eet p o ta to  w i l t  in  L o u is ia n a  i s  more e x te n s iv e  in  th e  sandy s o i l  
a re a s  as found in  th e  n o r th e rn  p a r t  o f  t h i s  s t a t e .  S in c e  th e  f i r s t  
r e p o r t  o f  th e  d is e a s e  in  L o u is ia n a  i n  1918, th e r e  has b een  an in c r e a ­
s in g  o c cu rren c e  o f  t h i s  d is e a s e  in  com m ercial sw eet p o ta to  a re a s  o f  
t h i s  s t a t e .
The symptoms o f  F usarium  w i l t  in  sw eet p o ta to e s  i s  m a n ife s te d  
by sudden w i l t i n g  o f  th e  young p l a n t s ,  y e llo w in g  o f th e  f o l i a g e ,  
fo llo w ed  by a  w i l t i n g ,  w hich may r e s u l t  in  d e a th  o f  th e  p l a n t .  The 
d is e a s e  i s  h ig h ly  d e s t r u c t iv e  to  sw eet p o ta to e s  grown on h e a v ily  
in f e c te d  s o i l  and v e ry  o f te n  th e  e n t i r e  c rop  i s  d e s tro y e d . S in ce  
ch em ica l fu n g ic id e s  and c ro p  r o t a t i o n  o f f e r  no e f f e c t i v e  c o n tr o l  o f  
t h i s  s o i l - b o r n e  d i s e a s e ,  b re e d in g  f o r  r e s i s t a n c e  seems to  be th e
b e s t  means o f  c o n t r o l l in g  t h i s  p rob lem .
In  m ost c ro p s , th e  b re e d in g  o f  d is e a s e  r e s i s t a n t  v a r i e t i e s  has 
re c e iv e d  more p o p u la r  a t t e n t i o n  th a n  any o th e r  p h ase ' o f  p la n t  b re e d ­
in g . The r e s i s t a n t  v a r i e t i e s  r e p r e s e n t  some o f  th e  g r e a t e s t  trium phs 
o f  modern a g r i c u l tu r e  i n  in c re a s in g  and s t a b i l i z i n g  s u p p lie s  o f  food , 
f i b e r ,  and v e g e ta b le  o i l .  T here  a r e  many exam ples o f  d is e a s e s ,  whose 
o n ly  f e a s ib l e  means o f  c o n t r o l  has b een  th ro u g h  g e n e t i c a l ly  c o n tr o l le d  
d is e a s e  r e s i s t a n c e .  S a t i s f a c t o r y  d is e a s e  r e s i s t a n t  v a r ie t i e s - h a v e  
been  p r e f e r r e d  over o th e r  means o f  c o n t r o l  b ecau se  th ey  add l i t t l e  
o r  n o th in g  to  th e  c o s t  o f  p ro d u c tio n . W ith some c ro p s , n o ta b ly  th e  
su g a r  p l a n t s ,  c e r e a ls  and p o ta to e s ,  d i s e a s e - r e s i s t a n t  v a r i e t i e s  may 
s p e l l  th e  d i f f e r e n c e  be tw een  su cc e ss  and f a i l u r e .  W ithou t r e s i s ta n c e  
to  m osaic and ro o t  r o t ,  su g a r  cane c u l tu r e  would have d isa p p e a re d  in  
th e  su g a r b e l t  o f  th e  S o u th .
The sw eet p o ta to  b re e d in g  program  a t  L .S .U . was re s p o n s ib le  fo r  
th e  r e le a s e  o f  G oldrush  in  1946. T h is  v a r i e ty  has v e ry  good h o r t i ­
c u l t u r a l  c h a r a c t e r i s t i c s  in c lu d in g  h ig h  r e s i s ta n c e  to  stem  r o t .  
S e e d lin g s  produced  in  th e  b re e d in g  program  a t  L .S .U . a re  t e s t e d  
a n n u a lly  f o r  F usarium  w i l t  r e s i s t a n c e .
The o b je c t  o f  t h i s  i n v e s t ig a t io n  was to  s tu d y  th e  g e n e tic  n a tu re  
and th e  mode o f  in h e r i t a n c e  o f  F usarium  w i l t  r e s i s t a n c e  in  th e  sw eet 
p o ta to .  The p a r e n ta l  l i n e s  used  in  th e  b re e d in g  program  a t  L o u is ia n a  
S ta te  U n iv e rs i ty  w ere t e s t e d  and indexed  f o r  r e s i s t a n c e  to  Fusarium  
w i l t .  The p ro g e n ie s  o f  s e v e r a l  c ro s s e s  w ere e v a lu a te d  as  to  F usarium  
w i l t  r e s i s t a n c e  and th e  d a ta  w ere a n a ly zed  to  d e te rm in e  in h e r i ta n c e  
o f  r e s i s t a n c e .
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Snyder and Hansen (91) d is c u s s e d  th e  s p e c ie s  co n cep t in  F usarium . 
The Fusarium  genus i s  known th e  w o rld  o v e r by p la n t  p a th o lo g is ts  and 
m y c o lo g is ts  as one o f  th e  m ost d i f f i c u l t  in  w hich to  d i s t in g u i s h  
s p e c ie s .  P la n t  d is e a s e s  caused  by F u s a r ia  in c lu d e  d e s t r u c t iv e  b l ig h t s  
o f c e r e a l  c ro p s  in  m ajo r p ro d u c in g  c o u n tr ie s  o f  th e  w o rld , w i l t s  and 
ro o t  r o t s  o f  some o f  th e  m ost im p o rtan t f i e l d  and v e g e ta b le  crops 
such  as to m ato , p e a , m elon, p o ta to ,  c o t to n ,  f l a x  and d is o rd e r s  o f  
many o rn am en ta l p la n ts  such  as  a s t e r ,  c a r n a t io n ,  bu lbous and woody 
p l a n t s .  They su g g es te d  p a r t i c u l a r  a t t e n t i o n  to  S e c tio n  E legans 
o f  th e  F usarium  genus w hich c o n ta in s  th e  many v a s c u la r  w i l t  p a th o g e n s . 
The s p e c ie s  o f  th e  S e c tio n  E legans have been  s e g re g a te d  by W ollenw eber 
(1917) in to  th r e e  s u b se c tio n s  based  on w h e th er o r  n o t  th e  c o n id ia  a re  
bo rne  on sp o ro d o ch ia  and upon th e  w id th  o f  th e  m a c ro co n id ia . Grouped 
in  th e  s u b s e c t io n  oxysporum a re  th o se  sp o ro d o c h ia l ty p es  w hich have 
c o n id ia l  w id th  f a l l i n g  w i th in  th e  l im i t s  o f  3 .7  to  5 m ic ro n s . A ccor­
d in g  to  Snyder and Hansen th e  c o r r e c t  d e s ig n a t io n  f o r  th e  fungus 
c a u s in g  stem  r o t  o f  sw eet p o ta to e s  i s  F usarium  oxysporum b a ta ta s  
(W r.) Synd. & H ans.
W alker (10?) d is c u s s e d  d is e a s e  r e s i s t a n c e  in  v e g e ta b le  c ro p s . 
D uring th e  f i r s t  decade o f  t h i s  c e n tu ry  g r e a t e s t  p ro g re s s  was made in  
th e  group o f  d is e a s e s  known as  F usarium  w i l t .  I n  1899, O rton  u n d e r­
took  th e  s tu d y  o f w i l t  o f  c o t to n ,  cowpeas and w aterm elons in  th e
so u th e a s te rn , s t a t e s .  O th e r im p o rta n t developm ents s t a r t e d  in  t h i s  
decade in  th e  f i e l d  o f  d i s e a s e - r e s i s t a n c e  in  v e g e ta b le s  w ere th e  
b e g in n in g  o f  s e l e c t i o n  o f  w i l t  r e s i s t a n t  tom atoes in  T ennessee  and 
y e l lo w s - r e s i s t a n t  cabbage i n  W isco n sin .
Fusarium  w i l t  i s  w id esp read  and o ccu rs  in  a  g r e a t  m a jo r i ty  o f  
th e  im p o rta n t c ro p  p la n ts  th ro u g h o u t th e  w o rld . The su c c e ss  in  
b re e d in g  s t r a i n s  r e s i s t a n t  to  th e  s o i l - i n f e s t i n g  v a s c u la r  p a r a s i t e s  
o f  th e  genus Fusarium  i s  im p re s s iv e . The o c c u rre n c e , n a tu re  o f  
d i s e a s e ,  e f f e c t  and c o n t r o l  m easures o f  Fusarium  w i l t  w ith  re g a rd  
to  some im p o rta n t c ro p s  i s  d is c u s s e d  s e p a r a te ly  and in d iv id u a l ly  
u n d e r each c r o p .
1 . Sw eet P o ta to
H a r te r  and F ie ld  (43) r e p o r te d  t h a t  th e  o rgan ism  c a u s in g  stem  
r o t  o f  sw eet p o ta to e s  was F usarium  b a t a t i s  Wr. and n o t  N e c tr ia  
ipomoea H a ls , w hich had f o r  long  been  reg a rd ed  as th e  cause  o f  sw eet 
p o ta to  stem  r o t .  The c o n c lu s io n  w hich  was l a t e r  con firm ed  by Taubenhaus 
(96) was reach ed  a f t e r  in o c u la t io n  s tu d ie s  w ith  th e s e  ty p es  o f  o rg a n ­
isms . Sweet p o ta to  p la n ts  in o c u la te d  w ith  N e c tr ia  ipomoea d id  n o t 
show any stem  r o t  symptoms b u t p la n t s  in o c u la te d  w ith  F usarium  b a t a t i s  
d eveloped  ty p i c a l  stem  r o t  symptoms and th e  in f e c t in g  o rgan ism  co u ld  
be i s o la t e d  from  th e  in f e c te d  p l a n t s .  L a te r  th ey  found t h a t  a n o th e r  
r e l a t e d  s p e c ie s ,  F usarium  hyperoxysporum  W r., i s o l a t e d  from d is e a s e d  
m a te r i a l ,  a ls o  was p a th o g en ic  on sw eet p o ta to e s  and produced  w i l t  
symptoms. W ollenw eber (116) i d e n t i f i e d  th e  s p e c ie s  o f  Fusarium  
o c c u r r in g  on sw eet p o ta to ,  Ipomoea b a t a t a s . The two organism s F usarium
b a t a t i s  and Fusarium  hyperoxysporum  c au s in g  w i l t  d is e a s e  a r e  o f  th e  
S e c tio n  E leg a n s . The fo rm er i s  r e l a t e d  to  F . o r th o c e ra s .  th e  l a t t e r  
to  IT. oxysporum .
H a r te r  and F ie ld  (44) w h ile  d is c u s s in g  th e  h i s t o r i c a l  acco u n t 
o f  th e  sw eet p o ta to  stem  r o t  p o in te d  o u t t h a t  th e  f i r s t  p u b lish e d  
acco u n t o f  th e  sw eet p o ta to  stem  r o t  appeared  in  1890 when H a ls te d  
b r i e f l y  d e sc r ib e d  th e  d is e a s e .  I n v e s t ig a t io n s  w ere begun in  th e  f a l l  
o f 1910.
H a r te r  (4 4 , 41) p re s e n te d  some e x trem e ly  i n t e r e s t i n g  d a ta  on 
th e  d i s t r i b u t i o n ,  p re v a le n c e  and lo s se s  due to  F . hyperoxysporum  and 
F . b a t a t i s  in  th e  U n ited  S t a t e s . He found t h a t  some v a r i e t i e s  w ere 
v e ry  s u s c e p t ib le  to  stem  r o t  w h ile  o th e rs  w ere h ig h ly  r e s i s t a n t .
H a r te r  and F ie ld  (44) d e sc r ib e d  th e  d is e a s e  symptoms o f  stem  
r o t  o f  sw eet p o ta to e s  as fo llo w s :
The f i r s t  d is e a s e  symptom in  th e  f i e l d  i s  c h a ra c ­
t e r i z e d  by  a  s l i g h t  d i f f e r e n c e  in  th e  c o lo r  o f  th e  
f o l i a g e  from  th e  h e a l th y  p l a n t s .  The le av es  became 
d u l l e r  in  c o lo r ,  th e n  ye llow ed  betw een th e  v e in s  and 
somewhat p u ck e red , fo llo w ed  by a w i l t in g  o f th e  a f f e c te d  
v e in s .  The y o u n g est o r  a p ic a l  le av e s  w ere g e n e r a l ly  th e  
f i r s t  to  show s ig n s  o f  d is e a s e  b u t th ey  u s u a l ly  rem ain 
a t ta c h e d  to  th e  v in e  u n t i l  th e  p la n t  d ie s .  The o ld e r  
b a s a l  le a v e s ,  how ever, e s p e c ia l l y  i f  th e  mycelium  e n te r s  
th e  p e t i o l e ,  d rop o f f .  The brow ning o r  b la c k e n in g  o f  
th e  f ib r o v a s c u la r  b u n d les  o f  d is e a s e d  v in e s  w hich  can  
r e a d i ly  be d e te c te d  by b re a k in g  open th e  e p id e rm is , i s  
v e ry  c h a r a c t e r i s t i c  o f  th e  d is e a s e .
From th e  in f e c te d  s p o ts  on th e  sw eet p o ta to  r o o t s ,  H a r te r  and 
Weimer (45) i s o l a t e d  a  F usarium  w hich  i s  v e ry  s im i la r  i f  n o t morpho­
lo g i c a l l y  i d e n t i c a l  w ith  F . hyperoxysporum . The s t r a i n s  w hich 
in f e c te d  p la n ts  in  th e  f i e l d  would a ls o  p roduce  th e  s u r fa c e  r o t
in f e c t io n .  The s u r f a c e  r o t  d is e a s e  e v id e n t ly  has no c o n n e c tio n  w ith  
stem  r o t ;  n e i t h e r  i s  i t  t r a n s m it te d  to  th e  su cc e ed in g  crop  by th e  use 
o f  s u r fa c e  r o t  p o ta to e s  f o r  s e e d .
Cook and P oo le  (16) d e sc r ib e d  th e  stem  r o t  d is e a s e  o f  sw eet 
p o ta to  in  New J e r s e y .  They found 35 to  65 p e r  c e n t  i n f e c t io n  o f  th e  
p la n ts  in  th e  f i e l d  by s p l i t t i n g  g reen  v in e s  a t  d ig g in g  tim e . In f e c te d  
v in e s  f r e q u e n t ly  p roduced  more and s m a l le r  p o ta to e s  th a n  h e a l th y  
v in e s .  The d is e a s e  was w id e ly  d i s t r i b u t e d  and was se v e re  th ro u g h o u t 
th e  Camden and Salem  a r e a s .  The F usarium , w hich  cau se s  sw eet p o ta to  
w i l t ,  may be abundant i n  a f i e l d ,  b u t n o t u n ifo rm ly  d i s t r i b u t e d  
th ro u g h o u t th e  s o i l ,  s in c e  some p la n ts  rem ain h e a l th y  in  in f e s te d  
s o i l  th ro u g h o u t th e  sea so n  even though many p la n t s  a re  k i l l e d  in  J u ly  
and A ugust. The p la n ts  t h a t  showed no in f e c t io n  when h a rv e s te d  in  
O c to b er w ere n o t r e s i s t a n t  to  th e  d is e a s e ,  as was shown l a t e r  by 
t e s t i n g  them on in f e s te d  s o i l  (8 0 ) . The d is e a s e  d id  n o t sp re a d  from 
one p la n t  to  a n o th e r  even  when h e a v i ly  in o c u la te d  p la n ts  w ere p la n te d  
n e a r  th e  h e a l th y  o n es .
The mode o f  in f e c t io n  by ]?. hyperoxysporum  o r  ]?. oxysporum .f. 
b a ta t a s  i s  o f  g r e a t  im p o rtan ce  in  th e  c o n s id e r a t io n  o f  c o n t r o l  p r a c ­
t i c e s  a g a in s t  th e  d is e a s e  i t  c a u s e s . E xperim ents w ith  c u l tu r e s  o f  
t h i s  o rgan ism  show t h a t  wounds in v o lv in g  th e  xylem  a re  n e c e s sa ry  fo r  
in f e c t io n  o f  sw eet p o ta to ,  c o t to n  and to b acco  p la n t s  (6 1 ) .  T h is  i s  
n o t  in  agreem ent w ith  th e  mode o f  in f e c t io n  re p o r te d  f o r  o th e r  F usarium  
w i l t  pa thogens becau se  wounds a r e  n o t c o n s id e re d  e s s e n t i a l  (2 2 ) .
McClure (63) found t h a t  c e r t a i n  i s o l a t e s  o f  F usarium  s o la n i
from  r o t t e d  sw eet p o ta to e s  w ere m ild ly  p a th o g en ic  to  sw eet p o ta to e s  
s p r o u ts ,  and when f r e s h ly  c u t  sp ro u ts  w ere  in o c u la te d  w ith  th e s e  
i s o l a t e s ,  th e y  w ere p r o te c te d  from su b seq u en t in f e c t io n  by th e  sw eet 
p o ta to  w i l t  fu n g u s, F . hyperoxysporum  o r  F . oxysporum b a t a t a s .
C ross in o c u la t io n  s tu d ie s  were i n i t i a t e d  by H a r te r  and Weimer 
(47) w ith  IT. hyperoxysporum  and F . ly c o p e r s ic i  on tom atoes and sw eet 
p o ta to e s  r e s p e c t iv e ly .  None o f  th e  sw ee t p o ta to e s  in o c u la te d  w ith  
F . ly c o p e r s ic i  o r  tom atoes in o c u la te d  w ith  E\ hyperoxysporum  became 
in f e c te d  w h ile  a c o n s id e ra b le  number o f  th e  p la n ts  in o c u la te d  w ith  
r e s p e c t iv e  fungus f i n a l l y  developed  th e  d is e a s e .  The r e s u l t s  o f  
t h e i r  ex p erim en ts  showed t h a t  th e  sw eet p o ta to  fungus was n o t p a th o ­
g en ic  to  tom atoes n o r th e  tom ato fungus to  th e  sw eet p o ta to .  Arm­
s tro n g  and A rm strong (3) l a t e r  d id  an  e x te n s iv e  work on c ro s s  in o c u ­
l a t i o n  s tu d ie s  o f  v a r io u s  s p e c ie s  o f  F usarium . C o tto n  in o c u la te d  
w ith  sw eet p o ta to  F usarium  w i l t  was invaded  by t h i s  o rgan ism  w ith o u t 
showing any symptpms o f  w i l t ;  th e r e f o r e ,  i t  became a  c a r r i e r  o f  th e  
fu n g u s . L ikew ise  no e x te r n a l  symptoms o f  th e  w i l t  w ere  n o ted  in  
p la n ts  l i k e  C a s s ia , M exican C lo v er, o k ra , sag e , soybean and tom ato 
when in o c u la te d  w i th  sw eet p o ta to  F usarium  w i l t  and th e  fungus was 
re c o v e re d  from th e  stem s as  shown by su b seq u en t p a th o g e n ic i ty  t e s t s  
on sw eet p o ta to e s .  Tobacco w i l t  F usarium  was r e i s o l a t e d  from 
in o c u la te d  C a s s ia ,  c o t to n ,  o k ra , sag e , cowpea, soybean , and M exican 
c lo v e r .  The a u th o rs  f u r t h e r  examined th e  s e c t io n s  o f  th e  stem s and 
ro o ts  o f  c o t to n  p la n ts  in o c u la te d  w ith  sw eet p o ta to  F usarium  w i l t  and 
p la n te d  them on n u t r i e n t  a g a r  to  d e te rm in e  th e  lo c a t io n  o f  th e  fungus
in  th e  h o s t .  Bark and wood w ere s e p a ra te d  in  th e  ro o t  and stem  s e c ­
t i o n s .  The fungus was reco v e red  from  th e  wood o f  th e  ta p  r o o t .
T h is  le d  McClure (62) to  fo llo w  th e  an a to m ica l a s p e c ts  o f  th e  
F usarium  w i l t  o f  sw eet p o ta to e s . He compared th e  anatomy o f  h e a l th y  
sw eet p o ta to  p la n ts  w ith  t h a t  o f  p la n ts  in f e c te d  w ith  F_. oxysporum f̂ . 
b a t a t a s . Where th e  s t e l e  i s  in f e c te d ,  norm al c a l lu s  fo rm a tio n  was 
su p p re ssed  a t  th e  b a s a l  wound o f  a s p r o u t .  An a u x i l l i a r y  xylem  was 
o f te n  found in  in f e c te d  p l a n t s ,  d e v e lo p in g  c e n t r i p e t a l l y  from  an 
i n t e r n a l  cambium. T h is  developm ent o f  new c e l l s  i n t e r n a l  to  s t e l e  
may be th e  cau se  o f  stem  s p l i t t i n g  commonly found in  in f e c te d  p l a n t s .  
T y lo se s  w ere form ed in  advance o f  th e  fungus and a re  an e f f e c t i v e  b a r ­
r i e r  a g a in s t  fungus in  th e  v e s s e ls  in  w hich  th e y  o c c u r .
R ec e n tly  W ells  (112) re p o r te d  th e  an a to m ica l a sp e c ts  o f  r e s i s ta n c e  
in  sw eet p o ta to  to  F usarium  w i l t .  S e r i a l  stem  s e c t io n s  o f  th e  su sc e p ­
t i b l e  v a r i e ty ,  P o r to  R ico , and o f  r e s i s t a n t  v a r i e t y  T in ia n  ( P . I . 153906) 
w ere made from  p la n ts  c o l le c te d  a t  th re e -d a y  i n t e r v a l s  fo llo w in g  in o c u ­
l a t i o n  w ith  sp o re s  o f F . oxysporum jE. b a t a t a s . V a r ie ty  T in ia n  responded 
to  in f e c t io n  by th e  p ro d u c tio n  o f  ty lo s e s  in  advance o f  th e  fungus in  
th e  xylem v e s s e l s .  Twelve days a f t e r  in o c u la t io n s ,  75-88 p e r  c e n t o f  
th e  v e s s e ls  22 to  32 mm above th e  in v a s io n  s i t e  w ere  c o m p le te ly  f i l l e d  
w ith  th e  ty lo s e s  compared w ith  0 .3  p e r  c e n t  in  th e  n o n in o c u la te d  con­
t r o l s ,  In  P o r to  R ico v a r i e t y ,  o c cu rren c e  o f  ty lo s e s  in  in o c u la te d  
p l a n t s ,  was n o t s i g n i f i c a n t l y  g r e a te r  th a n  in  n o n in o c u la te d  c o n tro ls  
e x c e p t n e a r  th e  in v a s io n  s i t e  w here a f t e r  12 days th r e e  to  s ix  
p e r  c e n t  o f  th e  v e s s e ls  c o n ta in e d  sm a ll t y lo s e s .  The p a th o g en  was n o t
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l im ite d  as  in  T in ia n  to  th e  im m ediate in v a s io n  s i t e .  P ro d u c tio n  o f  
ty lo s e s  in  T in ia n  may r e p re s e n t  a d e fe n se  mechanism a g a in s t  F usarium  
w i l t .
A rm strong and A rm strong (4) d e sc r ib e d  th e  p a th o g e n ic i ty  o£ two 
ra c e s  o f  F usarium  w i l t .  Race I  caused  w i l t  o f  sw eet p o ta to  and B urley  
to b a cc o , and was o b ta in e d  from  P o r to -R ic o  sw eet p o ta to .  Race 2 caused  
w i l t  in  sw eet p o ta to  and b o th  B u rley  and F lu e -c u re d  tobacco  and was 
o b ta in e d  from F lu e -c u re d  to b acco  and from  P o rto -R ic o  sw eet p o ta to .
Race 1 ap p ea red  to  be more v i r u l e n t  th a n  Race 2 on r e s i s t a n t  v a r i e ­
t i e s  o f sw eet p o ta to ;  how ever, T in ia n  was h ig h ly  r e s i s t a n t  to  b o th  
r a c e s .
D avis (20) d is c u s s e d  th e  e f f e c t  o f  h o s t  f u n g i to x ic a n ts  in  s e l e c ­
t i v e  p a th o g e n ic i ty  o f  F usarium  oxysporum . He c u l tu r e d  t h i r t y - f i v e  
i s o l a t e s  o f  F usarium  oxysporum . re p re s e n t in g  14 form ae on r o o t  homo- 
g en a te s  o f  cabbage, c o t to n , tom ato , f l a x ,  cowpea, sw eet p o ta to ,  
c a r n a t io n ,  w aterm elon , and r a d i s h .  The l a t e r a l  grow th r a t e  o f  th e se  
i s o l a t e s  was u sed  as  an in d ex  o f  f u n g i to x i ty .  Cabbage and c o t to n  
ro o t hom ogenates d i f f e r e n t i a l l y  in h ib i t e d  grow th o f  F usarium  i s o l a t e s .  
Cabbage r o o t  hom ogenate was le s s  to x ic  to  F . oxysporum £ . c o n g lu tin a s e  
th a n  to  m ost o th e r  i s o l a t e s .
T ex e ra  (97) n o te d  th e  p ro d u c tio n  o f  a n t i b i o t i c  su b s ta n c e s  by 
F u s a r ia .  When s e v e r a l  s a p ro p h y tic  and p la n t  p a th o g en ic  F u s a r ia  w ere 
p ro p a g a ted  in  s im p le  s y n th e t ic  m edia l i k e  g lu c o s e - n i t r a t e  b r o th ,  th e y  
r e a d i ly  produced  a n t i b i o t i c  s u b s ta n c e s . The q u a l i t a t i v e  a n ta g o n is t ic  
b e h a v io r  o f  F . hyperoxysporum  was found to  be governed  by th e  q u a n t i ty
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o f  z in c  p re s e n t  in  th e  c u l tu r e  medium. In  th e  p re se n c e  o f  t h i s  
e lem en t, th e  fungus p roduces an a n t i b i o t i c  a c t iv e  m ain ly  a g a in s t  gram- 
p o s i t iv e  b a c t e r i a ;  in  i t s  absence  b o th  th e  g ra m -p o s it iv e  and gram- 
n e g a tiv e  organism s w ere in h ib i t e d .
The g r e a t  lo s s e s  in c u rre d  by stem  r o t  o f  sw eet p o ta to  caugh t 
th e  a t t e n t i o n  o f  th e  fa rm ers  and r e s e a rc h  w orkers and fo rc e d  them to  
se a rc h  o u t m ethods o f  c o n t r o l  f o r  t h i s  d is e a s e .  The c o n t r o l  m easures 
su g g es te d  w ere th e  chem ical fu n g ic id e s ,  crop  r o t a t i o n ,  and th e  use  
o f  r e s i s t a n t  v a r i e t i e s ;  o n ly  th e  l a s t  means seemed to  be o f  p r a c t i c a l  
im p o rtan ce .
P oo le  (81) c la im ed  th a t  sw eet p o ta to  stem  r o t  was p re v e n te d  by 
t r e a t i n g  steins and ro o ts  w ith  Bordeaux m ix tu re . However, th e  u se  o f  
some chem ica ls  a f fo rd e d  no p r o te c t io n  and o th e rs  cau sed  se v e re  in ju r y  
to  th e  p l a n t s .  No a tte m p t was made to  c o n tr o l  th e  d is e a s e  when p la n ts  
w ere  a lre a d y  in f e c te d ,  P o o le  (82) f u r th e r  re p o r te d  on th e  c o n t r o l  o f  
stem  r o t  by Bordeaux m ix tu re  t r e a tm e n t .  A 20-20-50  B ordeaux m ix tu re  
gave th e  b e s t  c o n t r o l  w ith o u t in ju r y .  A 25 p e r  c e n t  m onohydrated 
co p p e r-lim e  d u s t gave e q u a lly  good c o n t r o l  as th e  l i q u id  tre a tm e n ts  
w ith o u t c au s in g  in ju r y  in  any t e s t .  The tre a tm e n ts  w ere n o t e f f e c ­
t i v e  when d is e a s e d  p la n ts  w ere u sed .
W ilson  and L ayton  (113) conducted  ex p erim en ts  to  d e te rm in e  the- v a lu e  
o f  some m ercury  seed  d i s in f e c t a n t s  when used  to  c o n t r o l  stem  r o t  o f  sw eet 
p o ta to  by seed  and s l i p  t r e a tm e n t .  He found t h a t  Corona PD7 showed 
b o th  an in c re a s e  in  a c re  y ie ld  and h ig h  p e rc e n ta g e  o f  h e a l th y  p l a n t s ,  
w h ile  Semesan B el in c re a s e d  th e  p e rc e n ta g e  o f  h e a l th y  p la n t s  b o th
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y e a rs  b u t i t  d e c rea se d  th e  y ie ld  in  one y e a r .
A ccording  to  J e f f e r s  and Moore (52) p h en y le  m ercury  t r i e t h a n o l  
ammonium l a c t a t e ,  as p re s e n t  in  P u r a t i s e d  A g r ic u l tu r a l  S p ray , has 
been  shown by g reenhouse  and f i e l d  t e s t s  to  be e f f e c t i v e  in  co n ­
t r o l l i n g  th r e e  im p o rta n t sw eet p o ta to  d i s e a s e s .  When used  a t  a 
d i l u t i o n  o f  1 p a r t  in  500 p a r t s  o f  w a te r , as a momentary d ip  o f  th e  
low er p a r t  o f  f r e s h ly - p u l le d  s p r o u ts ,  good c o n t r o l  o f  Fusarium  w i l t  
and s c u r f  was o b ta in e d . T h is m a te r ia l  was a ls o  h e lp f u l  in  c o n t r o l ­
l i n g  b la c k  r o t  when u se d , a t  th e  above c o n c e n tr a t io n ,  as a p reb ed d in g  
r o o t - d ip .
Hooker and P e te rs o n  (49) r e p o r te d  t h a t  th e r e  was no ev id en ce  th a t  
s tem  r o t  F . oxysporum f .  b a ta ta s  had been in f lu e n c e d  by v a r i a t i o n  in  
h y d ro g en -io n  c o n c e n tra t io n  o f  th e  s o i l .  I n  1915, H a r te r  and F ie ld  (45) 
p o in te d  o u t t h a t  in  view  o f th e  f a c t  th a t  th e  fungus c au s in g  stem  r o t  
in v ad es  th e  i n t e r i o r  o f  th e  p l a n t s ,  fu n g ic id e s  can n o t be ex p ec ted  to  
g iv e  any r e l i e f .
H a ls te d  (35) w h ile  d is c u s s in g  th e  c o n tro l  m easures o f  stem  r o t  o f 
sw ee t p o ta to e s  p o in te d  o u t t h a t  i t  seemed w ise  to  p l a n t  a s o i l  f o r  a  
long  i n t e r v a l  to  o th e r  c rops b e fo re  s e t t i n g  i t  a g a in  to  sw eet p o ta to e s .
P oo le  (83) p o in te d  o u t th e  n e c e s s i ty  o f  r o t a t i o n  o f  c ro p s  f o r  
th e  c o n tr o l  o f  d is e a s e s  o f  sw eet p o ta to .  C ontinuous grow th  o f  sw eet 
p o ta to  on s o i l s  f a v o ra b le  to  th e  developm ent o f  th e  d is e a s e ,  g r e a t ly  
in c re a s e d  th e  inoculum . The u se  o f  in f e s te d  s o i l  f o r  o th e r  c ro p s  
was s u g g e s te d . I t  was shown t h a t  th e  fungus does n o t l i v e  in  th e  s o i l  
f o r  an ex ten d ed  p e r io d  and th re e  y e a rs  r o t a t i o n  w ith  o th e r  c ro p s
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g r e a t ly  reduced  th e  lo s s e s  from  t h i s  d is e a s e .
The o b s e rv a tio n s  o f  Sm ith  and Shaw (88) su g g es ted  a  c lo se  
r e l a t i o n  betw een F u s a r ia  c a u s in g .w i l t  o f  to b a cc o , sw eet p o ta to  and 
c o t to n .  They p o in te d  o u t t h a t  th e  use o f  c rop  r o ta t io n s  com bining 
th e  grow th o f  sw eet p o ta to  and a l l  ty p es  o f  tobacco  was a  hazardous 
p r a c t i c e .  B oth c ro p s  a re  s u s c e p t ib le  to  a  w id esp read  ra c e  o f  F usarium . 
The grow th o f  B u rley  and dark  tobaccos in  r o t a t i o n  w ith  c o tto n  a lso  
a p p e a re d .to  be a hazardous p r a c t i c e .
A yres (5) b e l ie v e d  th a t  s in c e -n o  method o f  c o n t r o l l in g  stem  r o t  
o th e r  th an  c rop  r o t a t i o n  had been  found , b re e d in g  f o r  r e s i s ta n c e  
seemed to  be th e  o n ly  means o f  c o n t r o l l in g  t h i s  d is e a s e .  Many methods 
w ere u sed  to  t e s t  th e  sw eet p o ta to  s e e d lin g s  and v a r i e t i e s  f o r  s u s ­
c e p t i b i l i t y  and r e s i s t a n c e  to  F usarium  hyperoxysporum .
S te in b a u e r(9 3 )  s tu d ie d  many ty p es  o f  sw eet p o ta to  c u t t in g s  f o r  
most p r e c i s e  e v a lu a t io n  o f  Fusarium  w i l t  s u s c e p t i b i l i t y .  These 
s tu d ie s  in d ic a te  t h a t  th e  m ost s e n s i t iv e  e v a lu a tio n s  o f  w i l t  s u s ­
c e p t i b i l i t y  in  sw eet p o ta to  in  g reenhouse  t e s t s  can be o b ta in e d  from 
use o f  v in e  te rm in a l c u t t i n g s .
Hanna et: a l  (36) d is c u s s e d  an im proved method fo r  d e te rm in in g  
r e s i s ta n c e  to  F usarium  w i l t  o f  sw eet p o ta to e s .  They found t h a t  th e  
developm ent o f  symptoms caused  by F . oxysporum b a ta t a s  was g r e a t ly  
h a s te n e d  by subm erging th e  in te r a o d a l ly  c u t  ends o f  te rm in a l c u t t in g s  
in to  a sp o re  su sp e n s io n  and a t  th e  same tim e  c ru sh in g  them w ith  a 
p a i r  o f  p l i e r s .  S u s c e p t ib le  p la n t s  showed se v e re  symptoms w ith in  
7 to  15 days a f t e r  in o c u la t io n .  T in ia n  ( P . I . 153655) d is p la y e d  th e
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h ig h e s t  d eg ree  o f  r e s i s t a n c e  among th e  m a te r ia l  t e s t e d  and has t h e r e ­
fo re  been  u sed  e x te n s iv e ly  as a  p a r e n t .  The f i r s t  com m ercially  
a c c e p ta b le  w i l t  r e s i s t a n t  sw eet p o ta to  v a r i e t y  G o ld rush  was developed  
by M il le r  e t  a l  in  1946. The b re e d in g  f o r  r e s i s t a n c e  to  t h i s  d is e a s e  
has been  a p a r t  o f  th e  b re e d in g  program  a t  L .S .U .
The ex p erim en ts  o f  H a r te r  and F ie ld  (45) showed th a t  th e  sw eet 
p o ta to  v a r i e t i e s  E a r ly  C a ro l in a ,  Yellow J e r s e y  and Haney H a ll  w ere  
p a r t i c u l a r l y  s u s c e p t ib le  to  stem  r o t  in  th e  f i e l d .  On th e  o th e r  
hand, such  v a r i e t i e s  as Dahoney, Red B r a z i l i a n  and Y ellow  S tr a s s b u rg  
showed a  h ig h  deg ree  o f  r e s i s t a n c e  when grown n o rm a lly  u n d er f i e l d  
c o n d i t io n s .
P oo le  (78) found v a ry in g  d eg rees  o f  r e s i s t a n c e  to  F usarium  
w i l t  in  d i f f e r e n t  v a r i e t i e s  o f  sw eet p o ta to e s .  W hite Yam and Red 
B r a z i l  w ere e n t i r e l y  f r e e  from  w i l t ,  Triumph p r a c t i c a l l y  f r e e ;  Dooley 
and J e r s e y  s t r a i n  105, P o r to  R ico , and Nancy H a ll w ere s u s c e p t ib le .
By t e s t i n g  a la rg e  number o f  sw eet p o ta to  v a r i e t i e s  and s t r a i n s  w ith  
F . hyperoxysporum , P o o le  (79) found th re e  v a r i e t i e s  r e s i s t a n t  to  stem  
r o t  d is e a s e  and w hich  y ie ld e d  w e ll  on m ost o f  th e  in f e s te d  s o i l s  where 
th e  n a t iv e  v a r i e t i e s  w ere grown a t  a  lo s s  due to  heavy  k i l l  by th e  
d i s e a s e .  The r e s u l t s  o b ta in e d  w ith  th e  Red B r a z i l ,  th e  W hite Yam and 
th e  Triumph v a r i e t i e s  had made a  v e ry  fa v o ra b ly  im p ress io n  on many 
g ro w ers .
H a r te r  (42) s t a t e d  t h a t  none o f  th e  v a r i e t i e s  o f  sw eet p o ta to e s  
so f a r  t e s t e d  a re  e n t i r e l y  immune from w i l t ,  b u t t h a t  some v a r i e t i e s  
can  be grown w ith  com ple te  s a f e ty  in  in f e s te d  s o i l .
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S te in b a u e r  (92) re p o r te d  t h a t  a  sw eet p o ta to  c o l le c te d  by an 
Am erican s o l d i e r  on T in ia n  I s la n d  in  1946 had rem ark ab le  r e s i s ta n c e  
to  F usarium  w i l t .
A ccord ing  to  S h e rb a k o ff  (86) sw eet p o ta to  b re e d in g  and h y b r id i ­
z a t io n  was i n i t i a t e d  in  L o u is ia n a  by M il le r  e t  ajL. In  1937 and 1938, 
a  te ch n iq u e  was d e v ise d  by M i l le r  (6 8 , 69) o f  grow ing sw eet p o ta to e s  
to  make them bloom and s e t  s e e d . M i l le r  e t  a l  (6 7 , 70, 71) re p o r te d  
th e  r e s u l t s  o f  t h e i r  b re e d in g  o f  sw eet p o ta to e s  f o r  un ifo rm  sh ap e , h ig h  
y ie ld  and d is e a s e  r e s i s t a n c e ,  in c lu d in g  r e s i s ta n c e  to  stem  r o t .  A 
s e e d lin g  L 4 -5  (P e l ic a n  P ro c e s s o r ) ,  was s e le c te d  f o r  h ig h  y ie ld  and 
h ig h  s t a r c h  c o n te n t ,  and i t  was found to  be r e s i s t a n t  to  stem  r o t .  At 
p r e s e n t ,  th e re  a re  s e v e ra l  v e ry  p ro m isin g  stem  r o t  r e s i s t a n t  sw eet 
p o ta to  v a r i e t i e s  developed  m o stly  by th e  w orkers a t  th e  L o u is ia n a  A g r i­
c u l t u r a l  E xperim ent S ta t io n .  G o ld rush , a w i l t  r e s i s t a n t  v a r i e ty  was 
r e le a s e d  by M i l le r  e t  a l  in  1946. M a rtin  (60) found a la rg e  number o f 
s e e d lin g s  r e s i s t a n t  to  F usarium  w i l t .  Harmon and Rankin (39) observed  
th e  re sp o n se  o f  sw eet p o ta to  v a r i e t i e s  to  in o c u la t io n s  w ith  two s p e c ie s  
o f w i l t  fungus F usarium  b a t a t i s  and F usarium  hyperoxysporum . The f o l ­
low ing v a r i e t i e s  and s e e d lin g s  w ere c l a s s i f i e d  as r e s i s t a n t :  P e l ic a n  
P ro c e s s o r ,  Trium ph, W hite S t a r ,  T in ia n , G o ld rush , E a s te r ,  HM-120,
1-2 X 36-18 and 1-36 X 4 9 -5 .
A sw eet p o ta to  v a r i e ty ,  N ugget, r e p o r te d  by Pope, N ie lse n  and 
Hoover (8 4 ) , r e s i s t a n t  to  i n t e r n a l  co rk  and t o l e r a n t  to  F usarium  w i l t  
has s u rp a sse d  P o r to  R ico in  y ie ld  o f  b o th  m a rk e tab le  and No. 1 ro o ts  
in  t e s t s  in  N o rth  C a ro lin a .
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A ccording  to  M a rtin  (60) one o f  th e  m ost i n t e r e s t i n g  methods o f 
c o n t r o l l in g  p la n t  d is e a s e s  i s  by th e  u se  o f  d is e a s e  r e s i s t a n t  v a r i e ­
t i e s .  Developm ent o f  such  r e s i s t a n t  v a r i e t i e s  la r g e ly  depend upon 
t e s t i n g  to  d e te rm in e  th e  d is e a s e  r e a c t io n  o f  v a r i e t i e s ,  b re e d in g  
l in e s  and s e le c t io n s  o b ta in e d  from a b re e d in g  program . Such a  p ro ­
gram o f  t e s t i n g  sw eet p o ta to  ty pes f o r  t h e i r  r e a c t io n  to  s e v e r a l  sw eet 
p o ta to  d is e a s e s  has been  underway in  L o u is ia n a  s in c e  1949. Con­
s id e r a b le  r e s i s t a n c e  to  stem  r o t  i s  p r e s e n t  in  th e  v a r i e t i e s  (T in ia n , 
Trium ph, G oldrush  and P e lic a n  P ro c e s so r)  and th e  b re e d in g  l in e s  (M artin  
6 0 ) .
M i l le r  e t  a l  (67) developed  a  new sw eet p o ta to  v a r i e ty  C en ten­
n i a l  by  c ro s s in g  P o r to  R ico and P e l ic a n  P ro c e s s o r .  The new v a r i e ty  
b e s id e s  h av in g  o th e r  good h o r t i c u l t u r a l  c h a r a c t e r i s t i c s  had some 
r e s i s t a n c e  to  stem  r o t .
G u ilb eau , M ik e ll and M i l le r  (34) s tu d ie d  F usarium  w i l t  r e s i s ta n c e  
in  sw eet p o ta to e s .  The r e s u l t s  show in  g e n e r a l ,  th e  amount o f  r e s i s t ­
ance t r a n s m it te d  p ro g re s se d  w ith  th e  u se  o f  more r e s i s t a n t  p a r e n ts ;  
how ever, t h i s  was n o t t r u e  in  every  c a s e . T h is  a b i l i t y  to  t r a n s m it  
r e s i s t a n c e  v a r ie d  w ith  th e  p a re n ts  w i th in  a c la s s  and in d ic a t io n s  w ere 
t h a t  r e s i s t a n c e  was in h e r i t e d  as a r e c e s s iv e  m u l t ip le  f a c to r .
Cook (15) re p o r te d  from r e s u l t s  o f  f i e l d  and g reenhouse  t e s t s  
a t  th e  L o u is ia n a  A g r ic u l tu r a l  E xperim ent S ta t io n  w ith  numerous s e e d lin g  
p ro g e n ie s  t h a t  r e s i s ta n c e  to  F usarium  w i l t  i s  d e te rm in ed  by m u lt ip le  
f a c t o r s .
Harmon and Rankin (39) s tu d ie d  th e  re sp o n se  o f  sw eet p o ta to
17
v a r i e t i e s  to  in o c u la t io n  w ith  th e  stem  r o t  fu n g u s . In  th e  progeny 
o f  a  c ro s s  o f  U n it I  P o rto  R ico X T in ia n , 57 p e r  c e n t o f  th e  p la n ts  
showed marked r e s i s t a n c e ,  18 p e r  c e n t p o sse sse d  some to le r a n c e  and 
25 p e r  c e n t w ere s u s c e p t ib le .
Hughes and S te in b a u e r  (51) d id  some p re l im in a ry  s tu d ie s  on th e  
in h e r i ta n c e  o f  w i l t  r e s i s t a n c e  in  th e  sw eet p o ta to .  They in d ic a te d  
t h a t  w i l t  r e s i s t a n c e  was in h e r i t e d  in  a  m u l t i - f a c t o r i a l  fa s h io n  b u t  
w h e th er a l l  genes a re  o f  eq u a l po ten cy  and how many genes a re  in v o lv e d  
m ust a w a it more e x te n s iv e  w ork. However, an ex am in a tio n  o f  th e  c o e f ­
f i c i e n t s  o f  v a r i a t i o n  in d ic a te d  th a t  in  any c ro ss  in  w hich s u s c e p t i ­
b i l i t y  was p re s e n t  in  one o r  b o th  p a r e n ts ,  th e re  was r e l a t i v e l y  low 
d eg ree  o f  v a r i a b i l i t y  in  th e  p ro g en y . As th e  p a re n ts  showed a  p ro ­
g r e s s iv e ly  g r e a te r  d eg ree  o f  r e s i s t a n c e  th e  e x te n t  o f  v a r i a t i o n  in  th e  
p rogeny  app eared  to  in c r e a s e .  The g r e a te r  v a r i a b i l i t y  a r i s in g  from 
p ro g e n ie s  o f  r e s i s t a n t  l in e s  may in d ic a te  a tendency  f o r  r e s i s t a n c e  to  
b e , in  a s e n s e , dom inan t. The d i f f i c u l t i e s  o f  o b ta in in g  a  co m p le te ly  
s a t i s f a c t o r y  e lu c id a t io n  o f  th e  scheme o f  in h e r i ta n c e  w ere ham pered by 
s e l f  and c ro s s  in c o m p a t ib i l i t i e s ,  e r r a t i c  bloom ing h a b i t s  and th e  ra p id  
d e c l in e  o f  v ig o r  from in b re e d in g . D e sp ite  th e  m u l t i - f a c t o r i a l  ty p e  
o f  in h e r i ta n c e  o f  w i l t  r e s i s t a n c e  w hich  i s  in d ic a te d ,  th e  d a ta  su p p o rted  
an o p t im is t i c  view o f  th e  p o s s i b i l i t i e s  o f  in c o rp o ra t in g  a  h ig h  d eg ree  
o f  w i l t  r e s i s t a n c e  in to  com m ercia lly  d e s i r a b le  sw eet p o ta to  v a r i e t i e s .
2 . Tomato
S tro n g  (95) s tu d ie d  th e  e f f e c t  o f  s o i l  m o is tu re  and te m p e ra tu re  
on Fusarium  w i l t  o f  tom ato . H is r e s u l t s  in d ic a te  t h a t  M arglobe, a
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r e s i s t a n t  v a r i e ty  and John  B aer, a  s u s c e p t ib le  v a r ie ty  o f  tom ato have 
o p p o s ite  resp o n ses  to  s o i l  m o is tu re  in s o f a r  as  i t  a f f e c t s  s u s c e p t i ­
b i l i t y  to  w i l t i  M arglobe was more s u s c e p t ib le  to  w i l t  a t  a  s o i l  
m o is tu re  le v e l  o f  60 p e r  c e n t  s a tu r a t i o n  th a n  85 p e r  c e n t ,  w h ile  John 
B aer was more s u s c e p t ib le  to  w i l t  a t  a s o i l  m o is tu re  le v e l  o f  85 p e r  
c e n t  s a tu r a t i o n  th a n  a t  60 p e r  c e n t .
The resp o n ses  in  w i l t  s u s c e p t i b i l i t y  o f  John B aer and M arglobe 
to  s o i l  te m p e ra tu re s  w ere s im i l a r .  Both v a r i e t i e s  w ere more su sc e p ­
t i b l e  to  w i l t  a t  28°C th a n  a t  22°C. When s o i l  m o is tu re  c o n d it io n s  
w ere  c o n s ta n t and s o i l  te m p e ra tu re s  w ere  changed d u rin g  th e  t e s t s ,  a 
r i s e  from  22° to  28°C u s u a l ly  in c re a s e d  th e  in c id e n c e  o f w i l t  in  b o th  
v a r i e t i e s .
W alker (108) s tu d ie d  th e  in f lu e n c e  o f c a lc iu m  and b o ro n  n u t r i t i o n  
on th e  developm ent o f  F usarium  w i l t  o f  tom ato . He found t h a t  Bonny- 
b e s t  tom ato p la n ts  in o c u la te d  w ith  F usarium  oxysporum l y c o p e r s i c i . 
showed a  p ro g re s s iv e  d e c l in e  in  s e v e r i t y  o f  w i l t  symptoms w ith  
in c re a s e  o f  ca lc iu m  from 5 to  500 ppm.
E dging ton  and W alker (24) have shown t h a t  c a lc iu m  d e f i c i e n t  
tom ato p la n ts  w ere c o n s id e ra b ly  more s u s c e p t ib le  to  F usarium  w i l t  th a n  
norm al p la n ts  and t h a t  p la n ts  r e c e iv in g  ex cess  ca lc iu m  w ere s l i g h t l y  
r e s i s t a n t .
S c h e ffe r  (85) r e p o r te d  t h a t  le a v e s  from F usarium  in f e c te d  tom ato 
p la n ts  grown in  a low n i t r o g e n  regim e had a  much h ig h e r  oxygen u p ta k e  
th a n  le av es  from n o n in fe c te d  lo w -n itro g e n  c o n t r o l s .  P la n ts  grown in  
a h ig h  N-regim e d id  n o t respond  to  i n f e c t io n  by in c re a s e d  oxygen u p tak e
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by le a v e s .  The d e g re e  o f  s t im u la t io n  o f  oxygen u p tak e  v a r ie d  w ith  
th e  s e a s o n .
Page (75) s tu d ie d  a  p e p t i d e - l i k e  to x in  (N - (A -hydroxypro- 
p io n ic ) - - g ly c y l  a s p a ra g in )  and named i t  "lycom arasm in" a f t e r  i n i t i a l  
i s o l a t i o n  from  th e  tom ato w i l t  fu n g u s , F u sariu m  l y c o p e r s i c i . P r e s e n t  
e v id en ce  in d ic a te s  t h a t  lycom arasm in i s  a c o n s t i t u e n t  o f  th e  c e l l  
w a lls  o f  F . oxysporum . L ib e r a t io n  o f  th e  p e p t id e  was a ch ie v e d  by 
m ild  a l k a l i n e  h y d ro ly s is  o f  e x t r a c te d  c e l l  w a l l  p r e p a r a t io n s .
Kuo and S c h e f f e r  (57) made th e  e v a lu a t io n  o f  ifu s a r ic  a c id  as a 
f a c t o r  in  developm ent o f  F u sariu m  w i l t  in  p l a n t s .  The e x te r n a l  symp­
toms o f  ifu s a r ic  a c id  in ju r y  a r e  u n l ik e  symptoms o f  in f e c te d  p l a n t s .  
P h y s io lo g ic a l  e f f e c t s  o f  i n f e c t io n  in c lu d e  in c re a s e d  r e s p i r a t i o n  and 
in c re a s e d  m ita c h o n d r ia l  a c t i v i t y .  I n  c o n t r a s t ,  f u s a r i c  a c id  when 
u sed  in  c o n c e n tr a t io n s  h ig h  enough to  cau se  i n j u r y ,  c au sed  a d r a s t i c  
d e c re a se  i n  s u c c in o x id a se  a c t i v i t y  by m ita c h o n d r ia  o f  t r e a t e d  s h o o t s . 
A ll  th e  e v id en c e  in d ic a te s  t h a t  f u s a r i c  a c id  i s  n o t  r e s p o n s ib le  f o r  
th e  symptoms o f  F u sariu m  w i l t ,  and t h a t  i t  c o u ld  have no more th a n  a  
seco n d ary  r o l e  i n  d is e a s e  developm en t.
W aggoner and Dimond (103) a n a ly z e d  sam ples o f  v a s c u la r  sap  exuded 
from  h e a l th y  and F u sariu m  w i l t e d  tom ato p l a n t s .  S in c e  tom ato  stem  does 
n o t  p ro d u ce  p o ly g a la c tu r o n a s e ,  th e  enzyme was p roduced  by F usarium  in  
in f e c te d  p l a n t s .  B ecause s u b s t r a t e  was p r e s e n t  and i n h i b i t o r s  w ere 
a b s e n t  in  th e  v a s c u la r  s tre a m  w here th e  pH was n e a r  th e  optimum f o r  
b o th  fu n g a l enzym es, i t  i s  h ig h ly  p ro b a b le  t h a t  p e c t in  h y d ro ly s is  
w i l l  o c c u r  in  th e  xylem .
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Deese and Stahmann (21) d is c u s s e d  th e  r o le  o f  p e c t i c  enzymes 
in  s u s c e p t i b i l i t y  and r e s i s t a n c e  to  F usarium  and V e r t ic i l l iu m  w i l t  o f  
p l a n t s .  Sap e x p re sse d  from F u sa r iu m -in o c u la te d  i n t a c t  s u s c e p t ib le  
tom ato showed in c re a s e d  DP and PG a c t i v i t i e s ;  sap  from in o c u la te d  
r e s i s t a n t  p la n ts  showed no in c r e a s e  in  p e c t i c  enzym es. S in c e  p e c t ic  
enzymes p la y  an im p o rtan t r o l e  i n  p ro d u c in g  w i l t ,  th e se  r e s u l t s  su g g e s t 
t h a t  r e s i s t a n c e  to  F u s a r ia  may be due to  a  su p p re s s io n  o f th e  fo rm a tio n  ! 
o f  fu n g a l p e c t i c  enzymes by f a c to r s  in  th e  r e s i s t a n t  t i s s u e  and th a t  
s u s c e p t i b i l i t y  may be a s s o c ia te d  w ith  g r e a t e r  p e c t i c  enzyme fo rm a tio n .
H uelson and G i l l i s  (50) re p o r te d  t h a t  by c ro s s in g  r e s i s t a n t  w ith  
s u s c e p t ib le  p a r e n ts ,  th ey  succeeded  in  d e v e lo p in g  two d i s t i n c t  Fusarium  
w i l t  r e s i s t a n t  g reenhouse  tom ato v a r i e t i e s  o f  good q u a l i t y .
A lexander (1) n o tic e d  s u f f i c i e n t  r e s i s t a n c e  from  h is  t r i a l  
c ro s se s  to  j u s t i f y  f u r th e r  b re e d in g  work to  develop  a w i l t  r e s i s t a n t  
v a r i e ty  o f  th e  g lo b e  ty p e  to m ato .
F r a z ie r  e t  a l  (29) p re s e n te d  d a ta  showing t h a t  tom ato l in e s  hav in g  
good r e s i s t a n c e  to  F usarium  w i l t ,  S p o tte d  w i l t  and Grey l e a f  s p o t ,  
and p o s se s s in g  d e s i r a b le  v in e  and f r u i t  c h a r a c te r s  under H aw aiian con­
d i t io n s  a r e  un d er developm ent. Some Fg l in e s  w ere s e le c te d  f o r  
r e s i s t a n c e  to  F usarium  w i l t .
Bohn and T ucker (7) found t h a t  h ig h  r e s i s ta n c e  to  F usarium  w i l t  
i s  in h e r i t e d  as a  s in g le  dom inant f a c t o r  w hich th e y  d e s ig n a te d  as I .
They a l s o  found t h a t  a  f a c to r  X w hich red u ces  e f f e c t iv e n e s s  o f  th e  
m icro -gam etes was lin k e d  w ith  th e  I  g en e .
D in n e tt  (22) t e s t e d  s e e d l in g s  o f  tom ato f o r  r e s i s t a n c e  to
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Stem phylium  le a f  s p o t fo llo w ed  by. a t e s t  f o r  F usarium  w i l t  r e s i s t a n c e .  
I t  was n o t ic e d  in  b a ck c ro ss  p o p u la tio n s  t h a t  p la n ts  r e s i s t a n t  to  
Stem phylium  le a f  s p o t have r e s i s ta n c e  to  Fusarium  w i l t  more f r e ­
q u e n tly  th a n  e x p e c te d .
3 . W aterm elon
G r a i l  (18) d is c u s s e d  th e  p h y s io lo g ic  s p e c i a l i z a t i o n  in  F usarium  
oxysporum f:. niveum in f e c t in g  w aterm elons in  F lo r id a .  The ra c e  com­
monly re c o v e re d  from w i l te d  p la n ts  in  th e  f i e l d  cau sed  1 0 0  p e r  c e n t 
w i l t in g  in  s u s c e p t ib le  v a r i e t i e s .  A second  race  was i s o la te d  in  
1960 from  a n a t u r a l l y  in f e c te d  p la n t  o f  th e  v a r i e ty  C h a r le s to n  G ray. 
A lthough  g e n e r a l ly  le s s  v i r u l e n t ,  i t  c au sed  100 p e r  c e n t w i l t i n g  in  
s u s c e p t ib le  v a r i e t i e s ,  b u t  r a r e l y  caused  w i l t in g  in  r e s i s t a n t  v a r i e ­
t i e s .  The ra c e s  w ere n o t  d is t in g u is h a b le  on th e  b a s i s  o f  c u l t u r a l  
c h a r a c t e r i s t i c s . on common m edia.
W alker (110) s tu d ie d  th e  e f f e c t  o f  s o i l  te m p e ra tu re  on th e  w i l t  
d is e a s e  on w aterm elo n . The grow th o f w i l t  o rgan ism  was g r e a t e s t  a t  
27°C. The minimum te m p e ra tu re  fo r^g ro w th  appeared  to  be s l i g h t l y  
below 7.5°G  and th e  maximum around 38°C. The optimum te m p e ra tu re  
f o r  in f e c t io n  and in ju r y  o f  Tom W atson and K leck ley  Sweet w aterm elon  
v a r i e t i e s  by th e  w i l t  fungus was 27°C. I n f e c t io n  d e c lin e d  r a p id ly  
above 30°C and p r a c t i c a l l y  ceased  a t  33°C.
Wei and W alker (111) s tu d ie d  th e  r e l a t i o n  o f c o n c e n tr a t io n  o f  
n u t r i e n t  s o lu t io n  s u p p lie d  th e  h o s t to  th e  developm ent o f  v a s c u la r  
d is e a s e  o f  c u c u r b i t s ;  F usarium  w i l t  o f  w a term elo n s , Fusarium  
oxysporum t . niveum . As th e  c o n c e n tra t io n  o f  s a l t s  i n  b a lan c e d
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H oagland s o lu t io n  in c re a s e d , t h e r e  was a  d e c re a se  in  r a t e  and amount 
o f  d is e a s e  developm ent in  w a te rm elo n , and an in c re a s e  in  th e  d e v e lo p ­
ment o f  cucum ber w i l t .  When u n b a lan ced  n u t r i e n t s  w ere s u p p lie d  th e  
h o s t s ,  th e  w i l t  in d e x  o f  w aterm elons was in c re a s e d  s l i g h t l y  b u t n o t 
s i g n i f i c a n t l y  in  low n i t r o g e n ,  p o ta ss iu m , and h ig h  p h o sp h o ro u s; i t  
was red u ced  more d e c id e d ly  b u t  in  no c a se  s i g n i f i c a n t l y  in  h ig h  
n i t r o g e n  and low p h o sp h o ro u s; i t  was in c re a s e d  s i g n i f i c a n t l y  and more 
d e c id e d ly  in  h ig h  p o ta ss iu m .
O rto n  (73) by c ro s s in g  c i t r o n ,  w hich  i s  r e s i s t a n t  to  w i l t ,  w i th  
s u s c e p t ib le  Eden v a r i e t y  o f  w a te rm e lo n s , o b ta in e d  in  su cc e ed in g  
g e n e r a t io n s ,  a r e s i s t a n t  m elon o f  good q u a l i t y  w hich  was c a l l e d  
C o n quero r.
By c r o s s in g  a  r e s i s t a n t  and n o n r e s i s t a n t  v a r i e t y ,  th e n  s e l f i n g  
f o r  u n ifo r m ity ,  Epps (25) r e p o r te d  t h a t  a w aterm elon  o f  good q u a l i t y  
and h ig h  r e s i s t a n c e  to  w i l t  h as  been  d e v e lo p ed .
B ennet ( 6 ) s t a t e d  t h a t  r e s i s t a n c e  to  F usarium  w i l t  i n  w aterm elons 
ap p ea rs  to  be  due to  s e v e r a l  f a c to r s  and a t  l e a s t  p a r t  o f  th e  f a c to r s  
f o r  r e s i s t a n c e  a re  a c c u m u la tiv e  in  t h e i r  a c t i o n .  No in d ic a t io n  was 
n o t ic e d  t h a t  c lo s e  l in k a g e  e x i s t s  betw een r e s i s t a n c e  and any o f  th e  
o th e r  c h a r a c te r s .
P a r r i s  (76) made o b s e r v a t io n s  on th e  in h e r i t a n c e  o f  r e s i s t a n c e  to  
F usarium  w i l t  in  w a te rm e lo n s . R e s u lts  o b ta in e d  c o n firm  t h a t  F^ from  
th e  c ro s s  o f  w i l t - r e s i s t a n t  w a term elo n  X w i l t  s u s c e p t ib le  w aterm elon  
a r e  n o t a lw ays s u s c e p t ib le  to  w i l t .  The a u th o r  gave a  d e t a i l e d  
h i s t o r i c a l  acco u n t o f  th e  b re e d in g  f o r  r e s i s t a n c e  to  F u sariu m  w i l t
and a n th ra c n o se  t h a t  has b een  c a r r ie d  o u t in  A m erica (7 7 ) .
4 . Muskmelon
S to d d ard  (94) ob serv ed  t h a t  h ig h  le v e l s  o f  n i t r o g e n  r e s u l t e d  in  
a s i g n i f i c a n t l y  g r e a te r  in f e c t io n  o f  muskmelon p la n ts  by Fusarium  
bulb igenum  and a  la rg e  number o f  p la n t s  w ere k i l l e d .
C u rrence  and Leach (19) d e sc r ib e d  th e  F usarium  w i l t  d is e a s e  to  
be v e ry  d e s t r u c t i v e ,  o f te n  d e s tro y in g  more th a n  95 p e r  c e n t o f  th e  
p la n ts  in  a f i e l d .  Many v a r i e t i e s  and s e le c t io n s  w ere t e s t e d  a g a in s t  
th e  d is e a s e .  K le ck le y  Sweet was th e  m ost r e s i s t a n t  and B enders S u r­
p r i s e  was th e  m ost s u s c e p t ib le  v a r i e ty  found.
5 . Beans and Peas
F rench  (30) r e c e n t ly  s tu d ie d  th e  e f f e c t  o f  te m p e ra tu re  and m o is­
tu r e  on th e  developm ent o f  F usarium  r o o t  r o t  o f  soyabean . In  in f e s te d  
s o i l  n e a r  m o is tu re  s a tu r a t i o n ,  ro o ts  a r e  h e a l th y  a t  32°C, 29°C and 
26°C. At 23°C, 20°C, 17°C and 14°C ro o t  r o t  symptoms developed  and 
w ere more pronounced w ith  each  drop in  s o i l  te m p e ra tu re . Im p lic a ­
t io n s  a r e ,  th e r e f o r e ,  t h a t  enhancem ent o f  th e  d is e a s e  by low er tem p era ­
tu r e s  p ro b a b ly  r e s u l t s  from  low ered r e s i s t a n c e  o f th e  h o s t .
Fahmy (26) ob serv ed  t h a t  Fusa rium  s o la n i ,  when grown u n d e r a r t i ­
f i c i a l  c o n d i t io n s ,  p roduces to x ic  d i f f u s a b le  su b s ta n c e s  w hich  in c re a s e  
in  c o n c e n tr a t io n  w ith  th e  age o f  th e  c u l t u r e .  T hese to x ic  su b s ta n c e s  
p ro d u ce  a r a p id  w i l t i n g  of c u t  bean  stem s when th e y  a r e  p la c e d  i n  th e  
f i l t e r a t e  o f  th e  fu n g u s . The c u l tu r e  becomes a lk a l in e  due to  th e  
grow th o f  th e  fu n g u s . The d eg ree  o f  a l k a l i n i t y  in c re a s e s  w i th  th e
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age o f  th e  c u l tu r e ;  t h i s  a l k a l i n i t y  does n o t ,  how ever, seem re sp o n ­
s i b l e  f o r  th e  w i l t i n g .
B u t le r  (9 ) s t a t e d  t h a t  i n  case  o f  P igeon  p ea  w i l t  caused  by 
Fusarium  udum, a lth o u g h  th e  w a te r  su p p ly  to  th e  ro o ts  may be am ple, 
i t s  p assag e  to  th e  g reen  p a r t s  i s  impeded by p lu g g in g  o f  th e  v e s s e l s .
M ackie (59) re p o r te d  t h a t  a c o r r e l a t i o n  ap p eared  to  e x i s t  betw een 
d a rk -c o lo re d  le a v e s  and d is e a s e  r e s i s t a n c e .  I t  was su g g es ted  by him 
th a t  s u b e r in , known to  e x i s t  in  q u a n t i ty  in  th e  r e s i s t a n t  v a r i e t i e s ,  
acco u n ts  f o r  d is e a s e  r e s i s t a n c e .  By norm al m ethods o f  s e g re g a tio n  
and b a c k c ro s s in g  to  th e  r e s i s t a n t  p a r e n t ,  he r e p o r te d  t h a t  s a t i s f a c ­
to r y  ty p e  o f  r e s i s t a n c e  to  F usarium  w i l t  has been  d ev e lo p ed .
W alker and H are (109) r e p o r te d  t h a t  g e n e ra l  u se  o f  h ig h ly  
r e s i s t a n t  v a r i e t i e s  o f peas has now b ro u g h t Fusarium  w i l t  in to  com­
p le t e  c o n t r o l .  B efo re  th e  developm ent o f  r e s i s t a n t  v a r i e t i e s  th ey  
s t a t e ,  "Fusarium  w i l t  sh a red  w i th  ro o t  r o t  th e  f i r s t  p la c e  i n  d e s t r u c ­
t iv e n e s s  o f  th e  pea c ro p ."
H are (37) p o in te d  o u t t h a t  s e l e c t i o n  work i s  b e in g  c a r r i e d  o u t 
a t  th e  M is s is s ip p i  A g r ic u l tu re  E xperim ent S ta t io n  to  o b ta in  a  Fusarium  
w i l t  r e s i s t a n t  v a r i e ty  o f  th e  Brown S u g ar Crowder ty p e  o f  so u th e rn  
o r  cowpea. A s e l e c t io n ,  c a l l e d  M is s is s ip p i  S - l ,  has  been o b ta in e d  
w hich  i s  h ig h ly  r e s i s t a n t  to  ra c e  1 and t o l e r a n t  to  ra c e s  2 and 3 
o f  F usarium  oxysporum _f. t r a c h e ip h i lu m .
M cR ostie (65) found t h a t  in  d ry ro o t  r o t  o f  common b ean , caused  
by F usarium  p h a s e o l i , s u s c e p t i b i l i t y  was p a r t i a l l y  dom inant over 
r e s i s t a n c e .  The s e g re g a tio n  o f  r e s i s t a n t  and s u s c e p t ib le  p la n ts  in
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th e  second and su b seq u en t g e n e ra tio n s  fo llo w e d  d e f i n i t e  M endelian  
r a t i o s .  He found a r a t i o  o f  9 :7  in  th e  F2  o f  a c ro s s  betw een a  s u s ­
c e p t i b le  and r e s i s t a n t  p a r e n t  (6 4 ) .
Wade (102) s tu d ie d  th e  in h e r i ta n c e  o f  F usarium  w i l t  r e s i s t a n c e  
in  cann ing  p e a s . He found t h a t  r e s i s t a n c e  to  F usarium  w i l t  i n  peas 
i s  due to  a s in g le  dom inant f a c t o r .  He re p o r te d  t h a t  th e re  i s  no 
l in k a g e  betw een su g ary  c h a r a c te r  and r e s i s t a n c e  to  w i l t  i n  p e a s .
Hare (38) s tu d ie d  some c h a r a c te r s  in  cowpeas s e g re g a t in g  f o r  
r e s i s t a n c e  to  F usarium  w i l t .  R e s is ta n c e  o r  s u s c e p t i b i l i t y  to  Fusarium  
w i l t  was n o t c lo s e ly  l in k e d  to  any o f  th e  c h a r a c te r s  s tu d ie d .
6 . Cabbage
W instead  and W alker (114) s tu d ie d  th e  to x ic  m e ta b o l i te s  o f  th e  
pa th o g en s in  r e l a t i o n  to  F usarium  r e s i s t a n c e .  S u s c e p t ib le  cabbage 
p la n t s  w ith  fo u r  o r  more expanded le av e s  when tre a tm e n ts  w ere begun, 
showed v e in  c le a r in g  and y e llo w in g  o f  c o ty le d o n s . R e s is ta n t  p la n ts  
w ith  s im i la r  t re a tm e n t rem ained  f r e e  o f  su ch  e f f e c t s .
W alker (104 , 105) s tu d ie d  th e  in h e r i ta n c e  o f  F usarium  w i l t  
r e s i s t a n c e  in  cabbage . The F^ h y b rid s  from  s e v e r a l  c ro s s e s  betw een 
r e s i s t a n t  and s u s c e p t ib le  p a re n ts  w ere n e a r ly  a l l  d is e a s e  f r e e .  
S e g re g a tio n  in  th e  F2  was c lo s e  to  th e  r a t i o  o f  th r e e  r e s i s t a n t  to  
one s u s c e p t ib le .  B ackcross r a t io i .  was 1 :1 .  The d a ta  in d ic a te d  th a t  
r e s i s t a n c e  to  y e llow s as e x p re sse d  under f i e l d  en v iro n m en t, i s  a  
dom inant c h a r a c te r .
The r e s u l t s  o f  W alker (106) in d ic a te d  t h a t  F usarium  w i l t
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r e s i s t a n c e  in  B ru s se ls  S p ro u ts  and K o h lrab i i s  based  on s in g le  f a c to r  
d i f f e r e n c e  and i s  p ro b a b ly  c a r r i e d  by th e  same gene in  a l l  fo u r  su b ­
s p e c ie s  o f  B ra s s ie a  o le r a c e a .
7 . P o ta to
Goss (31) w h ile  d is c u s s in g  th e  Fusarium  w i l t  o f  p o ta to e s  in  
N ebraska  p o in te d  o u t t h a t  w i l t  i s  fav o red  by h ig h  te m p e ra tu re . A f te r  
i n f e c t io n  has ta k e n  p la c e ,  th e  w i l t  symptoms app eared  more r a p id ly
u n d er d ry  c o n d i t io n s .  However w ith  v e ry  m o is t s o i l  c o n d i t io n s ,  th e
i n f e c t i o n  develops s e v e r e ly .
H askel (48) d e s c r ib e d  c e r t a i n  ex p erim en ts  w hich  le d  him  to  th e  
c o n c lu s io n  th a t  th e  w i l t i n g  e f f e c t  i s  n o t due to  m ech an ica l s to p p ag e  
o f  th e  w a te r  c o n d u c tin g  v e s s e l s ,  b u t can be e x p la in e d  p a r t l y  by th e  
in t r o d u c t io n  o f  to x ic  su b s ta n c e s  in to  th e  t r a n s p i r a t i o n  t i s s u e s .  H is 
ex p erim en ts  su g g e s t t h a t  th e s e  to x ic  su b s ta n c e s  may a r i s e  as  decompo­
s i t i o n  p ro d u c ts  o f  th e  h o s t  t i s s u e ,  as w e ll  as p erhaps by a c tu a l  
s e c r e t io n  o f  to x in s  on th e  p a r t  o f  th e  fungus.
8 . Banana
Page (74) p ro posed  two p r in c ip a l  mechanisms f o r  symptom e x p re s s io n  
in  F u s a r i a l  v a s c u la r  d is e a s e  o f  banana p la n t s :
(1 ) P a th o g en -in d u ced  t r a c h e a ry  o b s t r u c t io n s  t h a t  cau se  
a w a te r  s h o r ta g e  and lo s s  o f  tu r g o r .
(2) S ystem ic  v iv o - to x in s  t h a t  i n h i b i t  c e r t a i n  p la n t
fu n c t io n s ,  such  as  r e s p i r a t i o n .
Both mechanisms a re  a p p a r e n t ly  o p e ra t iv e  in  th e  Panama d is e a s e
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syndrome i n c i t e d  by F u sariu m  oxysporum £ .  c u b e n se . F u s a r ic  a c id  was 
i s o l a t e d  from  c u l tu r e s  o f  I?, oxysporum £ .  c u b e n se .
Mace and W ilson (58 ) s tu d ie d  th e  enzym atic  o x id a tio n  o f  p h eno ls  
from G ross M ichel banana ro o ts  by F usarium  oxysporum £ . cubense  and 
ro o t  p h en o l o x id a se s . The r e s u l t s  in d ic a te d  t h a t  b o th  F usarium  and 
ro o t  p h en o l o x id ases  may p a r t i c i p a t e  in  v a s c u la r  browning o f  ro o ts  
by c a t a l i z i n g  th e  o x id a t io n  o f  dopam ine. O th e r ev idence  su g g e s ts  - 
t h a t  p e ro x id a se  and cytochrom e o x id a se  may p a r t i c i p a t e  in  th e  v ivo  o x i ­
d a t io n  o f  dopam ine.
9 . C o tto n
Young (117 , 118) s tu d ie d  th e  r e l a t i o n  o f  env ironm ent to  th e  
in c id e n c e  o f  Fusarium  w i l t  o f  c o t to n .  He found t h a t  w i l t  was se v e re  
in  p o ta s h - d e f ic ie n t  a r e a s  w hich w ere o f te n  on a c id  s o i l s ,  b u t  a c i d i t y  
d id  n o t ap p ea r to  be th e  govern ing  f a c t o r .  The in c id e n c e  o f  w i l t  was 
n o t low ered  by th e  a p p l ic a t io n s  o f  f e r t i l i z e r s  c o n ta in in g  b o ro n . W ilt  
in  c o t to n  was more s e v e re  in  w et sea so n s  and l e s s  s ev e re  in  d ry  
s e a so n s .
W instead  and W alker (115) s tu d ie d  th e  to x ic  m e ta b o li te s  o f  th e  
pa th o g en  in  r e l a t i o n  to  w i l t  r e s i s t a n c e .  S u s c e p t ib le  c o t to n  p la n ts  
t r e a t e d  w i th  f i l t r a t e s  p re p a re d  from  m y c e l ia l  m ats o f  F usarium  
oxysporum £ .  y a s in fec tu rn  a ls o  showed e x te r n a l  symptoms s im i l a r  to  
th o se  o f  in f e c te d  c o t to n  p la n ts  w hereas r e s i s t a n t  p la n ts  rem ained  
u n a f f e c te d .
S t a r t i n g  w ith  a s t r a i n  o f  low r e s i s t a n c e  and s u b je c t in g  i t  to
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se v e re  w i l t  c o n d it io n s  by ro g u e in g  and s e l e c t i o n ,  C o tto n  (17) r e p o r te d  
th e  developm ent o f  a h ig h ly  r e s i s t a n t  s t r a i n  o f  c o t to n  w ith  h ig h ly  
improved agronom ic c h a r a c te r s .
Sm ith  e t  a l  (87) s tu d ie d  th e  in h e r i ta n c e  o f  r e s i s t a n c e  to  F usarium  
w i l t  in  u p lan d  and s e a  i s la n d  c o t to n .  A ccord ing  to  them Fusarium  w i l t  
r e s i s t a n c e  in  u p lan d  c o t to n  i s  a p p a re n tly  de te rm in ed  by one dom inant 
f a c t o r .  The r e s i s t a n c e  to  nem atodes in  c o t to n  c o n s id e ra b ly  a f f e c t s  
th e  s e v e r i t y  o f  w i l t  in f e c t io n  and th e  r e a c t io n  o f  th e  h o s t  to  w i l t .  
When th e  F-^, F 2  and F3  g e n e ra tio n s  w ere grown on t r e a t e d  s o i l ,  r a t i o s  
o b ta in e d  in d ic a te d  one dom inant f a c to r  f o r  Fusarium  r e s i s t a n c e .  The 
same w r i t e r s  (89) s t a t e d  th a t  F usarium  r e s i s t a n c e  in  Sea I s la n d  
c o t to n  was c o n t r o l le d  by two dom inant genes w hich w ere a d d i t iv e  in  
e f f e c t .  Only one o f  th e  genes in  Sea I s la n d  c o t to n  was s u c c e s s f u l ly  
t r a n s f e r r e d  to  up land  c o t to n .
Jones (53) s tu d ie d  th e  in h e r i ta n c e  o f  r e s i s ta n c e  to  Fusarium  
w i l t  in  up lan d  c o t to n .  He found th a t  th e  F^ g e n e ra t io n  o f  each  
c ro s s  was v e ry  v a r ia b le  in  i t s  r e a c t io n  to  w i l t .  The av erage  deg ree  
o f  p la n t  i n f e c t io n ,  how ever, was somewhat in te rm e d ia te  betw een th e  
p a r e n ts .  In  no c a se  d id  th e  F-̂  g e n e ra t io n  show com plete  dominance 
f o r  r e s i s ta n c e  o r  s u s c e p t i b i l i t y .  The r e s u l t s  in d ic a te d  th a t  r e s i s t a n c e  
to  w i l t  sh o u ld  be c o n s id e re d  as a q u a n t i t a t i v e  c h a r a c te r .  The f r e ­
quency o f  p ro b a b le  p a r e n ta l  re c o v e r ie s  in  th e  F^ g e n e ra t io n  o f  b o th  
c ro s s e s  in d ic a te d  t h a t  th e  p a re n ts  d i f f e r e d  in  t h e i r  w i l t  r e a c t io n  by 
a t  l e a s t  two b u t  p ro b a b ly  n o t more th a n  th r e e  p a i r s  o f  g en es .
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10. Red C lover
Chi and H ansen (12) s tu d ie d  th e  r e l a t i o n  o f  te m p e ra tu re , pH and 
n u t r i t i o n  to  grow th  and s p o r u la t io n  o f  F usarium  s p e c ie s  on Red C lo v e r. 
They found th a t  th e  optimum te m p e ra tu re  f o r  sp o re  g e rm in a tio n  and 
grow th  was 28°C. Spore g e rm in a tio n  o c cu rred  o v e r a w ide pH range ; 
optimum pH was 5 -6 , They found t h a t  p o ta to  g lu c o se  medium was th e  
b e s t  a l l -p u rp o s e  medium t e s t e d .  C zap ek 's  medium was n e x t b e s t ,  
fo llo w ed  by w heat b ran  and R ic h a rd 's  m edia .
Chi and Hansen (11) co ncluded  t h a t  mechanism o f  w i l t in g  in c i t e d  
by Fusarium  s p e c ie s  in  re d  c lo v e r  ap p ea rs  v e ry  s im i la r  to  t h a t  o f  
w i l t i n g  in c i t e d  by F . oxysporum f .  ly c o p e r s ic i  in  to m ato . Cut stem s 
p la c e d  in  c u l tu r e  f l i t e r a t e s  o f  F . oxysporum and F . roseum w i l te d  in  
l e s s  th an  48 h o u rs . Movement o f  w a te r  was g r e a t ly  impeded by th e  
v a s c u la r  p lu g s  as  in d ic a te d  by th e  u p tak e  o f  d y e s . H ea tin g  f i l ­
t r a t e  g r e a t ly  d e c re a se d  t h e i r  a c t i v i t y ,  su g g e s tin g  th a t  enzymes a re  
in v o lv e d .
11. F la x
Kommedahl and C h r is te n se n  (56) found th a t  v a r i e t i e s  o f  f l a x  
t h a t  d i f f e r  g r e a t l y  in  s u s c e p t i b i l i t y  d i f f e r  a ls o  in  tim e  o f  w i l t i n g .  
T h is  tendency  i s  p ro b a b ly  in f lu e n c e d  by env iro n m en t, e s p e c ia l l y  tem ­
p e r a tu r e  .
A ccord ing  to  T is d a le  (100) w i l t  r e s i s t a n c e  in  f l a x  i s  an in h e r i t e d  
c h a r a c te r  w hich i s  a p p a r e n t ly  d e te rm in ed  by m u l t ip le  f a c t o r s .  The 
d e g re e  o f  r e s i s t a n c e  shown by a s t r a i n  o f  f l a x  depends to  a  c o n s id e ra b le
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e x te n t  on th e  en v iro n m en ta l c o n d itio n s  u n d er w hich th e  p la n ts  a re  
grown.
Burnham ( 8 ) w ork ing  w ith  w i l t  r e s i s t a n c e  in  f l a x  re p o r te d  t h a t  
more th an  one f a c to r  was in v o lv ed  and s u s c e p t i b i l i t y  was dom inan t.
A ll is o n  and C h r is te n s e n  (2 ) s tu d ie d  th e  in h e r i ta n c e  o f  r e s i s t a n c e  
to  f l a x  w i l t ,  F usarium  l i n i ,  in  th e  progeny  o f  56 c ro s s e s  in v o lv in g  
18 v a r i e t i e s  o f  f l a x .  The F^ c ro s s e s  w ere in te rm e d ia te  betw een th e  
two p a re n ts  in  r e s i s t a n c e  a lth o u g h  in  c e r t a i n  c ro s s e s  s u s c e p t i b i l i t y  
o r  r e s i s t a n c e  ap p ea red  to  be dom inant. Types o f  s e g r e g a t io n  o b serv ed  
in  F2 , E3  and F^ in d ic a te d  t h a t  s e v e r a l  f a c to r s  a r e  in v o lv e d . The 
number o f  f a c to r s  c o n d i t io n in g  r e s i s t a n c e  was d i f f i c u l t  to  d e te rm in e  
becau se  r e s i s t a n c e  i s  r e l a t i v e ,  and i s  in f lu e n c e d  p ro fo u n d ly  by 
en v iro n m en ta l f a c t o r s .
12 . Tobacco
Johnson (54) in  1921, found th a t  v a r i e t i e s  o f  to b acco  d i f f e r  
m arkedly  in  t h e i r  r e s i s t a n c e  to  F usarium  w i l t .  The w h ite  B u rley  
v a r i e t y  was m ost s u s c e p t ib le  and th e  Havana seed  and Cuban v a r i e t i e s  
w ere  among th e  m ost r e s i s t a n t .
C lay to n  (13) d e sc r ib e d  how th e  new w i l t - r e s i s t a n t  tob acco  
v a r i e ty  w o rth  $ 2 ,0 0 0 ,0 0 0  a n n u a lly , was p ro d u ced . I n  1947 ab o u t 
80 ,000  a c r e s ,  p r a c t i c a l l y  a l l  on w i l t - i n f e s t e d  la n d , w ere p la n te d  
to  t h i s  v a r i e t y  O xford 26 .
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13. V a n il la
T h e is  and Jim enez (98) found t h a t  c e r t a in  h y b rid s  betw een V a n illa  
p l a n i f o l i a  and V a n il la  p h a e a n th a . a s p e c ie s  r e s i s t a n t  to  ro o t  r o t  
caused  by Fusarium  b a t a t i s  v a r . V a n il la e ,  grew p o o rly  as a  r e s u l t  o f 
th e  d is e a s e ;  o th e r s  w ere v ig o ro u s  and r e s i s t a n t .  No p a r t i c u l a r  
grow th c h a r a c te r  ap p eared  to  be a s s o c ia te d  w ith  d is e a s e  r e a c t io n .
MATERIALS AND METHODS
I n v e s t ig a t io n s  re g a rd in g  in h e r i ta n c e  o f w i l t  r e s i s t a n c e  in  sw eet 
p o ta to e s  w ere  s t a r t e d  in  th e  summer o f  1962 and com pleted  in  1964.
The s e e d lin g s  w ere t e s t e d  f o r  F usarium  w i l t  r e s i s t a n c e  in  th e  g re e n ­
house a t  L o u is ia n a  S ta te  U n iv e r s i ty .
P a re n ts  u s e d :
T w en ty -n ine  sw eet p o ta to  p a r e n ta l  l in e s  w ere s e le c te d  f o r  th i s  
s tu d y . The c o m p a t ib i l i ty  b e h a v io r  and phenotype o f  each  p a re n t  was 
known. The s e l e c t i o n  o f  th e se  l in e s  was based  on t h e i r  d e s i r a b le  
h o r t i c u l t u r a l  c h a r a c t e r i s t i c s ,  known c o m p a t ib i l i t i e s  and r e a c t io n  
to  w i l t .  T hese sw eet p o ta to  s e l e c t io n s  have been  t e s t e d  f o r  a number 
o f  y ea rs  as to  t h e i r  b e h a v io r  to  th e  in f e c t io n  by Fusarium  w i l t .  The 
av erag e  r a t i n g ,  g iv en  as  a  d is e a s e  in d e x ,o f  th e  p a r e n ta l  l i n e s ,  i s  
g iv en  in  T ab le  1.
P o l l in a t i o n  te c h n iq u e :
C o n tro lle d  p o l l in a t io n s  w ere made in  a f i e l d  p lo t  b re e d in g  n u rs e ry  
w here th e  sw ee t p o ta to  p la n ts  w ere t r a in e d  on to  a  s i x - f o o t ,  n e t te d -  
w ire  t r e l l i s .  The s p a r s e  f lo w e rin g  c lo n es  w ere c l e f t  g r a f te d  on 
m o rn in g -g lo ry  (Ipom oea flpp) r o o ts to c k .  The b re e d in g  c lo n es  w ere 
t r a n s p la n te d  in to  th e  b re e d in g  n u rs e ry  in  A p r i l  o f  each  y e a r .  P o l l i ­
n a t io n s  w ere begun in  A ugust and c o n tin u e d  u n t i l  O c to b er 25 each  y e a r .  
I n  th e  b re e d in g  n u rs e ry ,  la rg e  soda  s tra w s  w ere u sed  to  p r o t e c t  th e
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TABLE 1 . --F u sa riu m  w i l t  ind ex es  o f^ b re e d in g  p a r e n t s .
W ilt  In d ex
I .  H igh ly  r e s i s t a n t
L241 (G old rush) 15
L21 20
I I .  R e s is ta n t
L0-240 26
B196 (W hite S ta r )  30
L5 (P e l ic a n  P ro c e s so r)  30
L2-61 34
L8-3 37
NC171 (N ugget) 40
I I I .  M od era te ly  r e s i s t a n t
P . I . 213890 45
P .I.213321B  49
LO-99 50





Ga-Red (G eo rg ia  Red) 60
L8-67 60
L3-77T (C e n te n n ia l T) 60
L3-77 (C e n te n n ia l)  60
IV . M o d era te ly  s u s c e p t ib le
L9-89 61
L4-89 63
L l-1 7 1  67
L131 67
L130 6 8
O kla . 51 (Tanhoma) 71
Kandee 80
i




p i s t i l  from  co n tam in a tio n  by in s e c t s  b e fo re  and a f t e r  p o l l i n a t i o n .  
C o n tro l le d  p o l l in a t io n s  w ere  made d a i ly  in  th e  m orning betw een  5 :00  
and 9 :0 0  A.M. P o l le n  o f each  m ale p a re n t  was c o l le c te d  each  m orning 
from  flo w e rs  p r o te c te d  by s tra w s  th e  p re v io u s  e v en in g . The flo w ers  
used  as fem ale w ere em ascu la ted  and covered  w i th  a  s tra w  th e  day p r i o r  
to  p o l l i n a t i o n  and each  p o l l in a te d  f lo w e r was la b e l le d  as  to  p a re n ta g e .
Growing o f  F^ S e e d lin g s :
I n  Jan u a ry  o f  each  y e a r ,  th e  seed s  w ere s c a r i f i e d  in  c o n c e n tra te d  
s u lp h u r ic  a c id  f o r  25 m in u te s , th o ro u g h ly  washed and d r i e d .  The seed s  
w ere th e n  p la n te d  in  g reenhouse  benches f i l l e d  w ith  a m ix tu re  o f  
sh red d ed  sphagnum moss and s i l t  loam s o i l .  The s e e d lin g s  w ere 
a llo w ed  to  grow u n t i l  May each  y e a r ,  a t  w hich tim e  th e y  w ere p u l le d  
and t r a n s p la n te d  to  th e  f i e l d  fo u r  f e e t  a p a r t  on rows f o u r  f e e t  w id e . 
A f te r  two m onths, when th e  v in e s  had made ample v e g e ta t iv e  grow th , 12 
te rm in a l  c u t t in g s  w ere ta k e n  from  each  s e e d lin g  o f  each  p rogeny .
The v in e  te rm in a ls  w hich w ere o f  u n ifo rm  le n g th  w ere t e s t e d  f o r  w i l t  
r e a c t io n .  A t o t a l  o f  57 p ro g e n ie s  w ere s tu d ie d  and a  t o t a l  number 
o f 3 ,412  s e e d lin g s  w ere t e s t e d  as to  r e a c t io n  to  F usarium  oxysporum 
_f. b a t a t a s .
P r e p a ra t io n  o f  inocu lum :
The fu n g u s, F . oxysporum _f. b a t a t a s , was grown on th e  n u t r i e n t  
medium known as C zap ek 's  s o lu t io n .  The C zapek 's  s o lu t io n  was p r e ­
p a red  by d is s o lv in g  th e  fo llo w in g  in  a  l i t e r  o f  d i s t i l l e d  w a te r :
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S u b stan ce  W t. in  gms p e r  l i t e r
Sodium n i t r a t e  2 .0
P o tassiu m  d ib a s ic  p h o sp h ate  1 .0
P o tassiu m  c h lo r id e  0 .5
Magnesium s u lp h a te  0 .5
F e rro u s  s u lp h a te  0 ,001
S u cro se  3 0 .0
About 25 m edium -sized f la s k s  w ere ta k e n , c le a n e d , washed th o ro u g h ­
ly ,  r in s e d  w ith  d i s t i l l e d  w a te r ,  and 2 0  cc o f  th e  above s o lu t io n  was 
poured  in  each f l a s k .  Each f l a s k  was p lugged  w ith  c o tto n  to  check 
th e  e n try  o f  fo r e ig n  o rg an ism s. These f la s k s  w ere  th e n  s t e r i l i z e d  
f o r  20 to  30 m inu tes  a t  a  te m p e ra tu re  o f  250° F and 15 pounds p r e s s u r e .  
When th e  f l a s k s  c o o le d , th ey  w ere in o c u la te d  w ith  th e  Fusarium  w i l t  
fu n g u s , u s in g  a s t e r i l i z e d  n e e d le . As th e  fungus grew on t h i s  medium, 
th e  f la s k s  w ere shaken  d a i ly .  The in o c u la te d  f l a s k s  w ere k e p t  a t  
80° to  85° F te m p e ra tu re  to  g e t  th e  optimum grow th  o f  th e  fu n g u s .
A f te r  8  to  10 days, th e  mycelium  grew enough to  c o v e r th e  s u r fa c e  
o f  th e  n u t r i e n t  medium. The fungus e x h ib i te d  a  v i o l e t  p in k  c o lo r  
in  i t s  i n i t i a l  s ta g e s  o f  grow th b u t l a t e r  a l l  m y c e l ia l  netw ork  was 
o f  a  c o tto n y  w h ite  c o lo r .  A m y c e lia l and sp o re  su sp e n s io n  was p r e ­
p a re d  by b le n d in g  th e  8 - 1 0  day fungus grow th  f o r  two m inu tes in  a 
r o ta r y  b le n d e r .  T h is  su sp e n s io n  was d i lu te d  by add in g  th r e e  p a r t s  
w a te r  to  one p a r t  o f  th e  su sp e n s io n , b e fo re  use  in  in o c u la t in g  th e  
sw eet p o ta to  s e l e c t i o n s .
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In o c u la t io n  and t e s t i n g  o f  p l a n t s :
The s e e d l in g s ,  o b ta in e d  from  c o n t r o l le d  c r o s s e s ,  w ere  grown a t  
th e  Sweet P o ta to  R esearch  C e n te r , C hase, L o u is ia n a  each  y e a r .  The 
number o f  s e e d lin g s  w i th in  each  c ro s s  v a r ie d  depending  upon the  
c o m p a t ib i l i ty  betw een th e  two p a re n ts  in v o lv e d . From e ac h  s e e d l in g ,  
tw e lv e  v in e  te rm in a ls  w ere ta k e n  and t i e d  to g e th e r  and c o l l e c t i v e l y  
a ss ig n e d  a  s e e d l in g  number showing th e  p a re n ta g e . These v in e  te rm in a ls  
w ere b ro u g h t to  th e  G reenhouse a t  B aton Rouge and te s-ted  f o r  Fusarium  
w i l t  r e a c t io n .  The stem  ends o f  th e  v in e - c u t t in g s  o f  each  s e e d lin g  
w ere f r e s h ly  c u t  and th e n  d ipped  in to  th e  Fusarium  inocu lum . The 
v in e - c u t t in g s  w ere th e n  p la n te d  in to  sand in  p o ts  in  th e  G reenhouse. 
F our c u t t in g s  w ere p la n te d  in  each  p o t and th e r e  w ere t h r e e  r e p l i c a ­
t io n s  o f  each  s e e d l in g .  A l l  th e  s e e d l in g s  in  each  c ro s s  w ere 
in o c u la te d  and t r a n s p la n te d  on th e  same d a te .  Vine te rm in a ls  from 
r e s i s t a n t  and s u s c e p t ib le  v a r i e t i e s  w ere in o c u la te d  and t r a n s p la n te d  
each  tim e  as c o n t r o l s .  P a r e n ta l  c lo n e s  o f  each  c ro s s  w ere  in o c u la te d  
and t r a n s p la n te d  w ith  t h e i r  p ro g e n ie s . A ll  o f  th e  p o ts  w ere  w a te red  
d a i ly .  The b e h a v io r  o f  th e  p a re n ts  h e lp ed  i n  ju d g in g  and r a t in g  
th e  i n f e c t io n  produced  in  a l l  o f  th e  s e e d l in g s  in  a t e s t .  For 
exam ple, when th e  s u s c e p t ib le  v a r i e t y  H ea rto g o ld  s t a r t e d  dy ing  from  
s e v e re  in f e c t io n ,  p ro d u c in g  s e v e re  d i s c o l o r a t io n  a t  th e  b a se  o f  th e  
s tem , a l l  th e  p la n ts  in  t h a t  e x p e r im e n ta l p la n t in g  w ere p u l le d  o u t o f  
th e  san d , th e  stem  was c u t  lo n g i tu d in a l ly  th ro u g h  th e  c e n t e r  and each  
p la n t  was p la ce d  in to  one o f  f iv e  c la s s e s  a cc o rd in g  to  s e v e r i t y  o f  
i n f e c t io n .  The d a ta  o b ta in e d  w ere  u sed  in  c a lc u la t in g  th e  d is e a s e
in d e x  o f p la n ts  s tu d ie d .  The fo llo w in g  c la s s e s  o r  c a te g o r ie s  r e p r e ­
s e n t in g  th e  d e g re e  o f  i n f e c t io n  w ere u sed  in  r a t in g  each  p l a n t :
0 - No v a s c u la r  d i s c o lo r a t io n  - no w i l t  symptoms.
1 - T race  o f v a s c u la r  d i s c o l o r a t i o n .
I I  -  M oderate v a s c u la r  d i s c o l o r a t io n .
I l l  -  S ev e re  v a s c u la r  d i s c o lo r a t io n .
IV - Dead p la n ts  w hich a re  beyond re c o v e ry .
The c a te g o ry  numbers w ere th en  s u b s t i t u t e d  in  th e  fo llo w in g  fo rm ula  
to  c a lc u la te  th e  w i l t  in d ex ! A h ig h e r  w i l t  in d ex  shows s u s c e p t i b i l i t y  
w hereas a low er w i l t  in d ex  r e p re s e n ts  r e s i s t a n c e .
Summation o f c a te g o ry  numbers X No. o f  p la n ts  in
W ilt  index  = - — r ------j ^ . . .------------ — --------------  x ^qo.Number o f  p la n ts  t e s t e d  X 4 ( t o t a l  n o . o f  c la s s e s  -1)
The e f f e c t  o f  v a r io u s  te m p e ra tu re s  on th e  p a th o g e n ic i ty  o f  F usarium  
oxysporum f_. b a ta t a s  was a ls o  s tu d ie d .  Four d i f f e r e n t  te m p e ra tu re s  
u sed  in  t h i s  ex p erim en t w ere  40°F, 60°F , 75°F and 90°F. V a r ie t i e s  
t e s t e d  w ere G o ld ru sh , a r e s i s t a n t  v a r i e ty ;  C e n te n n ia l , a  m o d e ra te ly  
r e s i s t a n t  v a r i e ty ;  H earto g o ld  and U n it I ,  two s u s c e p t ib le  v a r i e t i e s .  
Twelve stem  c u t t in g s  w ere ta k e n  from each  v a r i e t y  to  be t e s t e d  under 
a s p e c i f i c  te m p e ra tu re . The r e s u l t s  a r e  in  T a b le s  28 and 29 . F ree  
hand s e c t io n s  w ere  c u t  o f  th e  stem s o f  th e  F usarium  w i l t  in f e c te d  
sw eet p o ta to  p la n t s  and th e  anatomy o f  th e  in f e c te d  p la n t  was exam ined.
S t a t i s t i c a l  m ethods u s e d :
(A) A n a ly s is  o f  v a r ia n c e .
T h i r t y - f i v e ,  19, and 17 c ro s se s  w ere exam ined as to  F u sariu m  w i l t
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r e s i s t a n c e  in  1962, 1963 and 1964, r e s p e c t iv e ly .  A t o t a l  o f  3 ,412 
s e e d l in g s  w ere exam ined in  t h i s  s tu d y  and th e  w i l t  in d ex es  o f  th e s e  
s e e d l in g s  w ere c a lc u la te d  a cc o rd in g  to  th e  fo rm u la  a lr e a d y  g iv e n .
An a n a ly s is  o f  v a r ia n c e  was made o f  th e s e  3 ,412  w i l t  in d e x e s , 
d iv id in g  th e  t o t a l  v a r i a t i o n  in to :
(a ) V a r ia t io n  due to  y e a r s .
(b ) V a r ia t io n  due to  c ro s s e s  w i th in  y e a r s .
(c ) E x p e rim en ta l e r r o r  - -  v a r i a t i o n  among s e e d l in g s  
w i th in  c ro s s e s  w i th in  y e a r .
(B) C a lc u la t io n  o f  h e r i t a b i l i t y
The i n t e r c l a s s  c o r r e l a t i o n  m ethod was u sed  to  c a l c u l a t e  th e  
h e r i t a b i l i t y  o f  d is e a s e  r e s i s t a n c e  as an av erag e  v a lu e  of771 c r o s s e s .  
To u se  t h i s  m ethod, th e  A n a ly s is  o f  V arian ce  was perfo rm ed  in  w hich 
th e  t o t a l  v a r i a t i o n  was d iv id e d  in to  subcom ponents a s :
(a ) V a r ia t io n  due to  m a le s .
(b) V a r ia t io n  due to  fem ales  w i th in  m a le s .
(c )  V a r ia t io n  due to  e x p e r im e n ta l e r r o r .
The h e r i t a b i l i t y  was c a lc u la te d  by th e  fo rm u la  quo ted  by
( 2 7 ) .
H e r i t a b i l i t y  = _______4 X Male Component o f  V arian ce
M ale Component +  Fem ale Component +  r e s t
RESULTS
D egree o f  V a r i a b i l i t y
The a n a ly s is  o f  v a r ia n c e  o f  w i l t  in d ex es  was c a lc u la te d  f o r  a l l  
p ro g e n ie s  s tu d ie d  in  th e  th r e e  y e a r  p e r io d , 1962-65. The d a ta  a re  
p re s e n te d  in  T ab le  2.
The F v a lu e  f o r  c ro s s e s  w i th in  y e a rs  was h ig h ly  s i g n i f i c a n t ,  
th e re b y  in d ic a t in g  some r e a l  d i f f e r e n c e s  among th e  c r o s s e s .  By 
com ponents o f  v a r ia n c e  a n a ly s is  i t  was e s t im a te d  t h a t  th e  env ironm ent 
in f lu e n c e d  th e  d i f f e r e n c e s  among c ro s se s  by ap p ro x im a te ly  60 p e r  c e n t  
and t h a t  40 p e r  c e n t  o f  th e  d i f f e r e n c e s  among c ro s s e s  tfas due to  
g e n e t ic  c a u s e s .
Only 7 .4  p e r  c e n t  v a r i a t i o n  betw een y e a rs  r e s u l t e d ,  w hich  showed 
o n ly  a sm a ll e f f e c t  o f  s e a s o n s . The c o e f f i c i e n t  o f  v a r i a t i o n  was 
c a lc u la te d  to  be 2 2 .3 , w hich  shows a h ig h  d e g re e  o f  v a r i a t i o n .  T h is  
v a r i a t i o n  c o n s t i t u t e s  b o th  e n v iro n m en ta l as w e l l  as  g e n e t ic  v a r i a t i o n .
The h e r i t a b i l i t y  o f  F usarium  w i l t  r e s i s t a n c e  was c a lc u la te d  to  
be 33 p e r  c e n t .  T h is  v a lu e  r e p r e s e n ts  th e  av e rag e  e f f e c t  o f  a d d i ­
t i v e  gene a c t io n  in  a l l  c ro s s e s  t e s t e d .  In  a l l  p r o b a b i l i t y ,  c e r t a i n  
c ro s s e s  had h ig h e r  d eg rees  o f  h e r i t a b i l i t y  w hereas o th e r s  had low er 
d e g re e s  o f  h e r i t a b i l i t y .  C o n seq u en tly , s e l e c t i o n  among s in g le  p la n ts  
on th e  b a s is  o f  pheno type i s  recommended and sh o u ld  p ro v e  u s e f u l  in  
many c ro s se s  in  b re e d in g  f o r  r e s i s t a n c e  to  F usarium  w i l t .
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TABLE 2 . —A summary o f  a n a ly s is  o f  v a r ia n c e  o f w i l t  iiidejses o f  p ro g en ie s  o f  p a re n ta l  
com bina tions f o r  1962, 1963, and 1964.
Source D .F. S .S . M .S.
P e rc e n tag e  o f 
V a r ia t io n
T o ta l 3411 1145937.8 335.95 1 0 0
Y ears 2 87130.7 43565.36 7 .4
C ro s se s /y e a rs 6 8 449330.9 6607.81 4 0 .4
S e e d l in g s /c r o s s e s /y e a r s 3341 609476.1 182.42 52 .2
F Value o f  c ro s se s  w ith in  y e a rs  ■ 27.59 
E r ro r  s ta n d a rd  d e v ia t io n  « 13.50 
C o e f f ic ie n t  v a r i a t io n  ■ 22 .3  
Mean ■ 60.65
TABLE 3 .- -A  summary o f  a n a ly s is  o f  v a r ia n c e  u sed  to  c a lc u la te  h e r i t a b i l i t y .
Source D„F. S .S . M.S. P e rcen tag e  o f V a r ia t io n
T o ta l
Males


















I n h e r i ta n c e  S tu d ie s  
The P erform ance o f  S e e d lin g s  From S e lfe d  P ro g en ie s  o f  M o d era te ly  
R e s i s ta n t  and M o d era te ly  S u s c e p t ib le  P a re n ts
The p ro g e n ie s  from  s e l f in g  o f  fo u r  p a re n ts  u sed  in  c ro s se s  w ere 
t e s t e d  and e v a lu a te d  f o r  F usarium  w i l t  r e s i s t a n c e  and th e  r e s u l t s  
a r e  g iv en  in  T ab les  4 and 5.
When th e  m o d e ra te ly  r e s i s t a n t  p a re n t  L3-77 was s e l f e d  th e  p rogeny 
c o n s is te d  o f  142 s e e d l in g s ,  w hich c o n ta in e d  79 .6  p e r  c e n t  r e s i s t a n t  
p l a n t s ,  15 .5  p e r  c e n t m o d e ra te ly  s u s c e p t ib le  and 4 .9  s u s c e p t ib le .
W hereas when a n o th e r  m o d e ra te ly  r e s i s t a n t  p a re n t  L3-80 was s e l f e d ,  
i t  gave r i s e  to  a p rogeny  w ith  o n ly  4 1 .0  p e r  c e n t  r e s i s t a n t  
s e e d l in g s .
S im i la r ly ,  when a  m o d e ra te ly  s u s c e p t ib le  v a r i e t y  Kandee was 
s e l f e d ,  i t  gave r i s e  to  a  progeny w ith  74.2  p e r  c e n t  r e s i s t a n t  s e e d ­
l i n g s ,  23 .5  p e r  c e n t  m o d e ra te ly  s u s c e p t ib le  and 2 .3  p e r  c e n t  su sc e p ­
t i b l e  s e e d l in g s .  But when a n o th e r  m o d e ra te ly  s u s c e p t ib le  p a re n t  L130 
was s e l f e d ,  i t  gave r i s e  to  a p rogeny  w ith  2 9 .6  p e r  c e n t  r e s i s t a n t  
p l a n t s ,  59 .3  p e r  c e n t  m o d e ra te ly  s u s c e p t ib le  and 11 .1  p e r  c e n t  s u s c e p t ib le .
O b se rv a tio n s  o f  s e e d l in g s  from  th e  l a s t  two p ro g e n ie s  in  T ab le s  
5 and 6  in d ic a te  t h a t  th e  v ig o r  and s i z e  o f  v in e s  may p la y  a r o le  in  
th e  e x p re s s io n  o f  w i l t  symptoms. F o r exam ple, th e  s e e d lin g s  from 
Kandee s e l f e d  a re  g e n e r a l ly  v ig o ro u s  and have th ic k  v in e s  w hereas 
m ost o f  th e  s e e d lin g s  from  L130 s e l f e d  a re  s m a l le r  v in e d  s e e d l in g s .
The u n u su a lly  h ig h  p e rc e n ta g e  o f r e s i s t a n t  s e e d l in g s  i n  th e  s e l f e d  
p ro g en y  o f Kandee may have been due in  p a r t  to  th e  th ic k n e s s  o f  v in e s .
TABLE 4 . — i ndexes ,  number o f  progeny s e e d lin g s  t e s t e d ,  and p e rc e n ta g e  s e e d lin g s  in  each  
o f  th r e e  c la s s e s  from  se e d lin g s  o f  s e l f e d  p ro g en ies  o f  m o d era te ly  r e s i s t a n t  and 
m o d era te ly  s u s c e p t ib le  p a r e n t s .
P e rcen tag e  s e e d lin g s in  each  c la s s *
P a re n ts
W ilt  in d ex  No, 
o f  p a re n t
s e e d lin g s
te s t e d
Mean w i l t  index  
o f progeny R e s is ta n t
M oderate ly
S u s c e p tib le S u s c e p tib le
L3-77 s e l f e d 60 142 54 .5 79.6 15.5 4 .9
L3-80 s e l f e d 55 78 64.7 4 1 .0 4 2 .3 16.6
Kandee s e l f e d 80 132 5 3 .0 74.2 23.5 2 .3
L130 s e l f e d 6 8 27 6 6 . 0 29 .6 59 .3 1 1 . 1
T o ta l  s e e d lin g s 379 Mean 59.5 56 .1 35 .0 8 .7
* 1 . R e s is ta n t  (0 -60)
2. M o d era te ly  s u s c e p t ib le  (61-80)
3 . S u s c e p tib le  (81-100)
TABLE 5 . --F req u en cy  d i s t r i b u t i o n  o f s e e d lin g s  in to  Fusarium  w i l t  c la s s e s  from p ro g en ie s  o f  s e l f e d  
p a r e n t s .
P a re n ta l  c ro ss
W ilt index  No, 
o f  p a re n ts
s e e d lin g s
te s t e d
Number and p e rc en ta g e  se e d lin g s in  each w i l t c la s s *
I I I I I I IV V
L3-77 s e l f e d 60 142 12(8.5%) 41(28.8% ) 60(42.3%) 22(15.5%) 7(4.9%)
L3-80 s e l f e d 55 78 0 ( 0 . 0 %) 3(3.8%) 29(37.8%) 33(42.3%) 13(16.7% )
Kandee s e l f e d 80 132 0 ( 0 . 0 %) 20(15.1%) 78(59.1%) 31(23.5%) 3(2.3%)
L130 s e l f e d 6 8 27 0 ( 0 . 0 %) 0 ( 0 . 0 %) 8(29.6%) 16(59.3%) 3(11.1%)
T o ta l se e d lin g s 379 1 2 64 175 1 0 2 26
* I .  H igh ly  r e s i s t a n t  (0 -20 )
I I .  R e s is ta n t  (21-40)
I I I .  M oderate ly  r e s i s t a n t  (41-60)
IV. M oderate ly  s u s c e p t ib le  (61-80)
V. S u s c e p tib le  (81-100)
- P '
-p*
I t  i s  i n t e r e s t i n g  to  n o te  s e g re g a t io n  f o r  s e v e r a l  d i f f e r e n t  c la s s e s  
and th e  p re s e n c e  o f c o n tin u o u s  v a r i a t i o n  o f w i l t  r e s i s t a n c e .  T hese 
r e s u l t s  s u g g e s t q u a n t i t a t i v e  in h e r i t a n c e .  A lthough  v a r i a t i o n  among 
th e  fo u r  p a r e n ta l  c lo n e s  in v o lv ed  was n o t g r e a t ,  i t  i s  a p p a re n t th a t  
th e re  was no c o r r e l a t i o n  betw een w i l t  index  o f  th e  p a r e n ta l  c lo n e s  and 
o f  t h e i r  s e l f e d  p ro g e n ie s .
The P erfo rm ance o f S e e d lin g s  From C ro sses  Between R e s is ta n t  and H ig h ly  
R e s is ta n t  P a re n ts
The p ro g e n ie s  o f  th r e e  c ro s se s  in v o lv in g  a  h ig h ly  r e s i s t a n t  and 
a  r e s i s t a n t  p a re n t  w ere  s tu d ie d  f o r  F usarium  w i l t  r e s i s t a n c e  and th e  
r e s u l t s  a re  p re s e n te d  in  T ab les  6 and 7 . A t o t a l  o f  310 s e e d l in g s  
w ere exam ined f o r  r e a c t io n  o f F usarium  w i l t  and 77 .2  p e r  c e n t  
o f  th e  p la n t s  w ere found to  be r e s i s t a n t  and 19 .7  p e r  c e n t  w ere 
m o d e ra te ly  s u s c e p t ib le  and 3 .1  p e r  c e n t  w ere s u s c e p t ib le .  I t  seems 
th a t  th e  r e s i s t a n t  p a r e n ts  t r a n s m it te d  a  la rg e  d eg ree  o f r e s i s t a n c e  
to  t h e i r  p ro g e n ie s .  The av erag e  w i l t  in d ex  o f  th e  p ro g e n ie s  was a ls o  
q u i te  s m a ll ,  4 6 .2 , w hich  a ls o  shows h ig h  d eg ree  o f  r e s i s t a n c e  among 
th e  p rogeny . The c ro ss  L8-3 X L21 gave th e  lo w est mean w i l t  index  
and a l l  p la n t s  in  th e  p ro g en y  w ere r e s i s t a n t .  S in c e  b o th  th e  p a re n ts  
c a r ry  h ig h  d e g re e  o f r e s i s t a n c e  to  w i l t ,  th e y  seem to  have co n ­
t r i b u te d  to  th e  r e s i s t a n c e  o f  th e  p ro g en y . Such a c ro ss  i s  v e ry  u s e ­
f u l  in  b re e d in g  f o r  r e s i s t a n c e  to  F u sarium  w i l t .  The c ro s s  B196 X 
L21 seems to  be b e t t e r  th a n  i t s  r e c ip r o c a l .  However, t h i s  d i f f e r e n c e  
was p ro b a b ly  due to  c h a n c e . The c ro s s  B196 X L21 and i t s  r e c ip r o c a l
TABLE 6 . --Summary o f  w i l t  in d exes, number o f  see d lin g s  te s te d , mean w i l t  indexes o f  progenies
and percentage d is tr ib u t io n  o f  see d lin g s  in  th ree  c la s s e s  from c ro sses  between r e s is ta n t
and h ig h ly  r e s is ta n t  p a ren ts .
P ercen tag e  s e e d lin g s in  each  c la s s *
P a re n ta l  c ro s s
W ilt  index  No. 
o f  p a re n t
s e e d lin g s
t e s t e d
Mean w i l t  index  
o f progeny Res i s  t a n t
M oderate ly
S u s c e p tib le S u s c e p tib le
B196 X L21 30 X 20 41 47 .9 80 .5 19 •5 -----
L21 X B196 ' 20 X 30 43 60 .3 51.2 39 .5 9 .3
L8-3 X L21 37 X 20 226 30 .3 100.0 ~ — _
T o ta l  s e e d lin g s 310 Mean 66.2 77.2 19.7 3 .1
* 1 . R e s is ta n t  (0 -60)
2 . M odera te ly  s u s c e p t ib le  (61-80)
3 . S u s c e p tib le  (81-100)
TABLE 7 . --Frequency d is tr ib u t io n  o f see d lin g s  in to  Fusarium w i l t  c la s s e s  o f  cro sses  between h ig h ly
r e s is ta n t  and r e s is ta n t  p aren ts.
Number and p e rc en ta g e  s e e d lin g s in  each w i l t c la s s *
P a re n ta l  c ro s s
W ilt index  No. 
o f  p a re n ts
s e e d lin g s  
t e s t e d  I I I I I I IV V
B196 X L21 30 X 20 41 0 (0.0%) 13 (31.7%) 20(48.8%) 8(12.5% ) 0(0.0%).
L21 X B-196 20 X 30 43 0 (0.0%) 4(3.3% ) 18(41.9% ) 17(39.5% ) 4(9.3% )
L8P3 X L21 37 X 20 226 50(22.1%) 116(51.3%) 60(25.6%) 0(0.0%) 0(0.0%)
T o ta l  s e e d lin g s 310 50(16.1%) 133(42.9%) 98(31.6% ) 25(8.1%) 4(1.3% )
* I .  H igh ly  r e s i s t a n t  (0 -20 )
IX. R e s is ta n t  (21-40)
I I I .  M oderate ly  R e s is ta n t  (41-60)
IV. M oderate ly  S u s c e p tib le  (61-80) 
V. S u s c e p tib le  (81-100)
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gave r i s e  to  p ro g e n ie s  whose mean w i l t  in d ex es  w ere more th a n  th o s e  o f  
e i t h e r  p a r e n ts .  T h is  in d ic a te s  o c cu rren c e  o f  t r a n s g r e s s iv e  i n h e r i ­
ta n c e ,  b u t in  th e  d i r e c t i o n  o f  g r e a te r  s u s c e p t i b i l i t y .
The h ig h e r  freq u en cy  o f  r e s i s t a n t  s e e d l in g s  in  th e  p rogeny  o f  
L8-3 X L21 i s  a ls o  shown in  T a b le  7 . More th a n  70 p e r  c e n t o f  th e  
o f f s p r in g  o f  t h i s  c ro s s  w ere as  r e s i s t a n t  as th e  L8-3 p a r e n t .  How­
e v e r , in  th e  c ro s s  o f  B196 and i t s  r e c ip r o c a l  o n ly  ab o u t 20 p e r  c e n t  
o f  th e  s e e d l in g s  w ere as r e s i s t a n t  as L21. The co n tin u o u s  d i s t r i b u ­
t i o n  o f  s e e d l in g s  and ten d en cy  to  f i t  a  norm al c u rv e  shown by th e  
p ro g e n ie s  in  T ab le  7 in d ic a te  t h a t  r e a c t io n  to  F u sarium  w i l t  was 
in h e r i t e d  as a q u a n t i t a t i v e  c h a r a c te r .
The P erfo rm ance o f  S e e d lin g s  from  C ro sses  Between H ig h ly  R e s is ta n t  
and M o d era te ly  R e s is ta n t  P a re n ts
The p ro g e n ie s  o f  seven  c ro s s e s  o f  t h i s  ty p e  w ere  e v a lu a te d  f o r  
F usarium  w i l t  r e s i s t a n c e  and r e s u l t s  a re  shown in  T a b le  8 and 9 . The 
mean w i l t  in d ex  o f  th e  p ro g e n ie s  v a r ie d  from  5 0 .8  to  6 5 .0 . The av erag e  
w i l t  in d ex  o f  a l l  p ro g e n ie s  was 5 6 .4 .O ut o f  th e  521 p la n ts  exam ined 
in  t h i s  c a te g o ry , 6 8 .5  p e r  c e n t  w ere r e s i s t a n t ,  2 5 .5  p e r  c e n t w ere 
m o d e ra te ly  s u s c e p t ib le  and 6 .0  p e r  c e n t w ere  s u s c e p t ib le .  In  g e n e ra l  
c ro s se s  in v o lv in g  L241 seemed to  have perfo rm ed  b e t t e r  th an  c ro s se s  
in v o lv in g  L21. A lthough  th e  number o f  s e e d l in g s  in  th e  p ro g e n ie s  o f  
c ro s s e s  in v o lv in g  L241 was s m a l l ,  a l l  o f  th e s e  c ro s s e s  gave s im i la r  
r e s u l t s  and gave a  la rg e  number o f  r e s i s t a n t  p l a n t s .  The c ro s s  
L l-8 0  X L241 r e s u l t e d  in  a  p ro g en y  w ith  8 6 .7  p e r  c e n t  r e s i s t a n t
TABLE 8 . - -  W ilt in d ex es , number o f  progeny see d lin g s  te s te d , and percentage see d lin g s  in  each
o f  th ree  c la s s e s  from c ro sses  between h ig h ly  r e s is ta n t  and m oderately r e s is ta n t  p aren ts.
P a re n ta l  c ro s s
W ilt  in d ex  No. 
o f  p a re n ts
s e e d lin g s
te s t e d
Mean w i l t  index  
o f  progeny
P ercen tag i
R e s is ta n t
2  s e e d lin g s
M oderate ly
S u s c e p tib le
in  each  c la s s *  
S u s c e p tib le
L3-77 X L241 60 X 15 11 58 .7 63.6 27 .3 9 .1
L7-142 X L241 57 X 15 10 55 .4 70 .0 30 .0 -----
L3-77 X L21 60 X 20 84 61 .5 4 5 .3 4 5 .3 9 .4
P .I.213321B  X L21 49 X 20 225 65 .0 37 .6 4 2 .8 19.6
P . I . 213890 X L21 45 X 20 180 52.1 76.7 19.4 3 .9
L I-80 X L241 50 X 15 15 51.8 86 .7 13.3 -----
L130 X L241 68 X 15 6 50.8 100.0 ----- -----
T o ta l  sd e d lin g s 521 Mean 56 .4 68.5 25.5 6 .0
* 1 . R e s is ta n t  (0 -60)
2 . M o d era te ly  s u s c e p t ib le  (61-80)
3 . S u s c e p tib le  (81-100)
-F>vo
TABLE 9 . --Frequency d is tr ib u t io n  o f  see d lin g s  in to  Fusarium w il t  c la s s e s  o f c ro sses  between m oderately
r e s is ta n t  and h ig h ly  r e s is ta n t  p aren ts.
P a re n ta l  c ro s s
W ilt in d ex  No. 
o f  p a re n ts
Number and p e rc en ta g e  s e e d lin g s in  each w ilt : c la s s *
s e e d lin g s
te s t e d I I I I I I IV V
L3-77 X L241 60 X 15 11 0 (0.0%) 0(0.0%) 7 (63.6%) 3(27.3%) 1(9.1%)
L7-142 X L241 57 X 15 10 0(0.0%) Q(0w>Q%) 7(70.0% ) 3(30.0%) 0(0.0% )
L3-77 X L21 60 X 20 84 0(0.0%) 1(1.2%) 37(45.2%) 38(45.2%) 7(8.4%)
P.I.213321B  X L21 49 X 20 215 0 (0.0%) 15(7.2% ) 66(30.7%) 92(42.8% ) 41(19.7% )
P . I . 213890 X L21 45 X 20 180 1(0.6%) 23(12.8%) 114(63.8%) 35(19.4%) 7(3.9%)
L l-8 0  X L241 50 X 15 15 0 (0.0%) 1(6.7% ) 12(80.0% ) 2(13.3%) 0(0.0% )
L130 X L241 68 X 15 6 0 (0.0%) 0(0.0%) 6(100.0%) 0(0.0%) 0(0.0%)
T o ta l s e e d lin g s 521 1(0.2%) 40(7.8% ) 249(47.2%) 173(33.6%) 56(10.9% )
* I .  H igh ly  r e s i s t a n t  (0 -20 )
IX. R e s is ta n t  (21-40)
I I I .  M oderate ly  r e s i s t a n t  (41-60)
IV. M oderate ly  s u s c e p t ib le  (61-80)
V. S u s c e p tib le  (81-100)
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p l a n t s .  S im ila r ly  a n o th e r  c ro s s  P . I . 213890 X L21 gave r i s e  to  a 
p rogeny  w ith  76 .7  p e r  c e n t r e s i s t a n t  p l a n t s .  T hese two c ro s se s  
e x h ib i te d  a h ig h  deg ree  o f  r e s i s t a n c e  in  th e  p rogeny  and seem 
w o rth w h ile  to  be u sed  in  b re e d in g  f o r  r e s i s t a n c e  to  F usarium  w i l t .
The c ro s s  L130 X L241 r e s u l te d  in  a progeny  w ith  a l l  th e  p la n ts  
as r e s i s t a n t .  But s in c e  th e  p la n ts  t e s t e d  w ere o n ly  sev en , no 
r e l i a b l e  c o n c lu s io n  can be drawn from  i t .  L21 when c ro s se d  w ith  L3-77 
and P .I.213321B  gave p ro g e n ie s  w ith  a low er p e rc e n ta g e  o f  r e s i s t a n t  
p l a n t s .  D ata in  T ab le  9 shows th e  number and p e rc e n ta g e  o f  s e e d lin g s  
u n d e r th e  d i f f e r e n t  w i l t  c l a s s e s .  T hese d a ta  show co n tin u o u s  v a r i a t i o n  
o f  w i l t  ind ex es  in  th e  p ro g e n ie s .  Of th e  t o t a l  o f  521 p la n t s  examined 
f o r  F usarium  w i l t  r e s i s t a n c e ,  m ost o f  th e  p la n ts  w ere found in  th e  
m o d e ra te ly  r e s i s t a n t  and m o d e ra te ly  s u s c e p t ib le  c l a s s e s .  In  c ro s se s  
w here th e  number o f  p la n ts  i n  th e  p ro g e n ie s  was q u i t e  h ig h , th e  p la n ts  
s e g re g a te d  in to  a l l  o f  th e  f iv e  w i l t  c l a s s e s .  The c ro s s  P .I.213321B  X 
L21 gave r i s e  to  a p rogeny whose mean w i l t  in d ex  was h ig h e r  th a n  th a t  
o f  e i t h e r  p a re n t  and c o n tr ib u te d  to  th e  o c c u rre n c e  o f  s u s c e p t i b i l i t y  
in  th e  p rogeny .
The P erform ance o f  S e e d lin g s  from C ro sses  Between R e s is ta n t  and M od era te ly  
R e s is ta n t  P a re n ts
The p ro g e n ie s  o f  e ig h t  c ro s s e s  w ere  t e s t e d  and e v a lu a te d  f o r  F usarium  
w i l t  r e s i s t a n c e  and th e  r e s u l t s ,  p re s e n te d  in  T a b le s  10 and 11, i n d i ­
c a te d  t h a t  57 p e r  c e n t  o f  th e  s e e d lin g s  w ere r e s i s t a n t ,  2 8 .6  m o d e ra te ly  
s u s c e p t ib le  and 13.7  p e r  c e n t  s u s c e p t ib le .  The p ro g e n ie s  mean w i l t
TABLE 1 0 .—Summary of _ w i l t  in d ex es , number o f progeny seed lin g s  te s te d , and percentage seed lin g s
in  each o f  th ree c la s s e s *  from c ro sses  between r e s is ta n t  and m oderately r e s is ta n t  p aren ts.
P ercen tag e  se e d lin g s in  each c la s s *
W ilt in d ex  No. s e e d lin g s  Mean w i l t  index M oderate ly
P a re n ta l  c ro s s o f p a re n ts t e s t e d  o f progeny R e s is ta n t S u s c e p tib le S u s c e p tib le
L l-8 0  X L2-61 50 X 34 2 44.7 100.0
L l-8 0  X L8-3 50 X 37 16 50 .6 87 .5 12 .5 -----
L8-3 X L l-8 0 37 X 50 42 58.5 26 .2 59 .5 14 .3
L0-240 X L l-80 26 X 50 15 39.1 86.7 13 .3 -----
P . I . 213890 X L5 45 X 30 64 69 .5 20 .3 28.1 51.6
L2-61 X Ga-Red 34 X 60 78 57 .5 51.1 41 .1 3 .8
L3-77 X NC171 60 X 40 45 71.1 20.0 4 4 .4 35 .6
L3-77T X NC171 60 X 40 21 50.5 66.7 28 .6 4 .7
T o ta l  s e e d lin g s 283 Mean 55 .2 57 .3 28 .6 13.7
*1. R e s is ta n t  (0 -60 )
2. M oderate ly  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
TABLE 1 1 .--Frequency d is tr ib u t io n  o f  s ee d lin g s  in to  Fusarium w i l t  c la s s e s  o f  cro sses  between
r e s is ta n t  and m oderately r e s is ta n t  p aren ts.
P a re n ta l  c ro s s
W ilt index  No. 
o f  p a re n ts
Number and p e rc en ta g e  s e e d lin g s  in  each  w i l t  c la s s *
s e e d lin g s
te s te d I I I I I I IV V
L l-8 0  X L2-61 50 X 34 2 0 (0.0%) 1(50.0%) 1(50.0%) 0 (0.0%) 0 (0.0%)
L l-8 0  X L8-3 50 X 37 16 0 (0.0%) 2(12.5%) 12(75.0%) 2(12.5% ) 0 (0.0%)
L8-3 X L l-8 0 37 X 50 42 0 (0.0%) 1(2.4%) 10(23.8%) 25(59.5%) 6(14.3% )
L0-240 X L l-8 0 26 X 50 15 1(6.7%) 7(46.7%) 5(33.3% ) 2(13.3%) 0 (0.0%)
P . I . 213890 X L5 45 X 30 64 1(1.6%) 0 (0.0%) 12(18.8%) 18(28.1%) 33(51.5%)
L2-61 X 6a-Red 34 X 60 78 0 (0.0%) 11(14.1%) 32(41.0%) 32(41.0% ) 3(3.9% )
L3-77 X NC171 60 X 40 45 0 (0.0%) 2(4.4%) 7(15.5%) 20(44.5% ) 16(35.6%)
L3-77T X NC171 60 X 40 21 0 (0.0%) 7(33.3%) 7(33.3%) 6(28.6%) 1(4.8%)
T o ta l  s e e d lin g s 283 2(0.7%) 31(11.0% ) 86(30.4% ) 105(37.1%) 59(20.8%)
* I .  H igh ly  r e s i s t a n t  (0 -20)
I I .  R e s is ta n t  (21-40)
I I I .  M od era te ly  r e s i s t a n t  (41-60)
IV . M o d era te ly  s u s c e p t ib le  (61-80)




in d ex es  v a r ie d  from 3 9 .1  to  Z l . l ,  w h ich  in d ic a te d  th a t  s im i la r  
p a r e n ta l  co m b in a tio n s  t r a n s m i t te d  v a ry in g  d e g re e s  o f w i l t  r e s i s t a n c e  
to  th e  p ro g e n ie s .  T h ree  c ro s s e s  L 8-3 X L l-8 0 , P . I . 213890 X L5 and 
L3-77 X NC171 gave r i s e  to  p ro g e n ie s  whose mean w i l t  in d ex es  w ere 
h ig h e r  th a n  t h a t  o f  e i t h e r  p a r e n t  in v o lv e d . T hese  p ro g e n ie s  gave 
r i s e  to  low p e rc e n ta g e s  o f  r e s i s t a n t  p la n ts  and h ig h  p e rc e n ta g e s  
o f  s u s c e p t ib le  p l a n t s .  C ro sses  l i k e  L l-8 0  X L 8 -3 , L0-240 X L l-8 0 , 
L2-61 X Ga-Red and L-377T X NC171 gave h ig h e r  p e rc e n ta g e s  o f  r e s i s t a n t  
p l a n t s  in  t h e i r  p ro g e n ie s .  The t o t a l  o f  283 s e e d l in g s  t e s t e d  in  t h i s  
c a te g o ry  w ere  found to  s e g r e g a te  i n  a l l  th e  f i v e  w i l t  c la s s e s  showing 
c o n tin u o u s  v a r i a t i o n  o f  w i l t  r e s i s t a n c e  in  th e  p ro g e n ie s  (T ab le  1 1 ) . 
However m ost o f  th e  s e e d l in g s  w ere found in  th e  m o d e ra te ly  r e s i s t a n t  
and m o d e ra te ly  s u s c e p t ib le  c l a s s e s .
The P erfo rm ance  o f  S e e d lin g s  from C ro sse s  Between R e s i s ta n t  and 
M o d era te ly  S u s c e p t ib le  P a re n ts
The p ro g e n ie s  o f  f i v e  c ro s s e s  w ere t e s t e d  and e v a lu a te d  fo r  
F u sariu m  w i l t  r e s i s t a n c e  and th e  r e s u l t s  a re  g iv e n  in  T a b le s  12 
and 13.
The r e s u l t s  in d ic a te d  t h a t  o u t o f  th e  t o t a l  s e e d l in g s  o f  384;
6 1 .5  p e r  c e n t  w ere r e s i s t a n t ,  2 8 .3  p e r  c e n t w ere m o d e ra te ly  su sc e p ­
t i b l e  and 10 .2  p e r  c e n t  w ere  s u s c e p t ib l e .
The mean w i l t  in d ex es  o f  th e  p ro g e n ie s  v a r ie d  from 4 8 .9  to  7 0 .5 , 
w h ich  in d ic a te d  th a t  th e  s im i l a r  p a r e n ta l  co m b in a tio n s  w i th in  t h i s  
c a te g o ry  t r a n s m i t te d  v a ry in g  d e g re e s  o f  r e s i s t a n c e  to  t h e i r  p ro g e n ie s .
TABLE 1 2 .—Summary o f . w i l t  in d ex es , number o f progeny seed lin g s  te s te d  and percentage seed lin g s  in
each o f th ree  c la s s e s  from cro sses  between m oderately su sc e p t ib le  and r e s is ta n t  p aren ts.
P a re n ta l  c ro s s
W ilt in d ex  No. 
o f  p a re n ts
s e e d lin g s  Mean 
t e s t e d  o f
w i l t  index  
progeny
P e rcen tag e  se e d lin g s
M oderate ly  
R e s is ta n t  S u s c e p tib le
in  each c la s s *  
S u s c e p tib le
L0-240 X L I 31 26 X 67 4 65.8 25.0 50.0 25.0
L I30 X L8-3 68 X 37 7 51.7 100.0 ------ ------
L131 X L8-3 67 X 37 4 48.9 100.0 ------ _ _ _
L131 X L2-61 67 X 34 8 60.7 5 .0 5 .0 ------
L2-61 X L131 34 X 67 361 70.5 22 .2 44 .5 33.3
T o ta l s e e d lin g s 384 Mean 59 .3 61.5 28.3 10.2
*1. R e s is ta n t  (0 -60 )
2. M oderate ly  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
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TABLE 1 3 .—Frequency d is tr ib u t io n  o f  see d lin g s  in to  Fusarium w i l t  c la s s e s  o f  c ro sses  between
r e s is ta n t  and m oderately su sc e p t ib le  p aren ts.
P a r e n ta l  c ro s s
W ilt  index  No. 
o f  p a re n ts
Number
i
and p e rc en ta g e  s e e d lin g s in  each  w i l t  c la s s *
s e e d lin g s
t e s t e d I I I I I I IV V
L0-240 X L131 26 X 67 4 0 (0.0%) 1(25.0%) 0 (0.0%) 2(50.0%) 1(25.0%)
L130 X L8-3 68 X 37 7 0 (0.0%) 1(14.5%) 6(85.7%) 0 (0.0%) 0 (0.0%)
L131 X L8-3 67 X 37 4 0 (0.0%) 0 (0.0%) 4(100.0% ) 0 (0.0%) 0 (0.0%)
L131 X L2-61 67 X 34 8 0 (0.0%) 0 (0.0%) 4(50.0% ) 4(50.0% ) 0 (0.0%)
L2-61 X L131 34 X 67 361 1(0.3%) 6(1.7%) 73(22.2%) 161(44.0%) 120(33.2%)
T o ta l  s e e d lin g s 384 1(26.3%) 7(1.84%) 87(22.89%) 165(43.42%) 120(31.58%)
* I .  H igh ly  r e s i s t a n t  (0 -20)
I I .  R e s is ta n t  (21-40)
I I I .  M odera te ly  r e s i s t a n t  (41-60)
IV. M odera te ly  s u s c e p t ib le  (61-80)
V. S u s c e p tib le  (81-100)
Ulo
The c ro s s  L2-61 X L131 gave r i s e  to  a  progeny  o f  361 s e e d l in g s  whose 
mean w i l t  in d e x  was h ig h e r  th a n  e i t h e r  o f  th e  p a re n ts  in v o lv e d .
Hence t h i s  c ro s s  gave r i s e  to  a low p e rc e n ta g e  o f  r e s i s t a n t  and h ig h  
p e rc e n ta g e  o f  s u s c e p t ib le  p l a n t s .  O th e r c r o s s e s ,  how ever, gave r i s e  
to  p ro g e n ie s  whose mean w i l t  in d ex es  w ere in te rm e d ia te  to  b o th  o f  
th e  p a re n ts  in v o lv e d  b u t  th e  number o f  th e  s e e d l in g s  t e s t e d  in  th e s e  
p ro g e n ie s  w ere  to o  sm a ll to  draw any d e f i n i t e  c o n c lu s io n . C ontinuous 
v a r i a t i o n  o f  r e s i s t a n c e  to  w i l t  was found in  th e  c ro s s  L2-61 X L131 
s in c e  th e  number o f  p l a n t s  was q u i t e  h ig lr  (T ab le  1 3 ) .
The P erfo rm ance  o f  S e e d lin g s  from  C ro sse s  Between M o d era te ly  R e s is ­
t a n t  P a re n ts
The p ro g e n ie s  o f  12 c ro s s e s  w ere  t e s t e d  and e v a lu a te d  f o r  
F u sarium  w i l t  r e s i s t a n c e  and th e  r e s u l t s  a r e  g iv e n  in  T a b le s  14 and 
1 5 .
The r e s u l t s  in d ic a te d  t h a t  o u t o f  th e  t o t a l  s e e d l in g s  o f  905 
t e s t e d  a g a in s t  F usarium  w i l t ,  73 .7  p e r  c e n t  w ere  r e s i s t a n t ,  2 0 .1  
p e r  c e n t  w ere m o d e ra te ly  s u s c e p t ib le  and 6 .2  w ere s u s c e p t ib l e .  The 
mean w i l t  in d ex es  o f  th e  p ro g e n ie s  v a r ie d  from  3 9 .8  to  6 0 .4 , w hich 
in d ic a te d  t h a t  th e  s im i l a r  p a r e n ta l  co m b in a tio n s  w i th in  t h i s  c a te g o ry  
t r a n s m i t te d  v a ry in g  d e g re e s  o f  w i l t  r e s i s t a n c e  to  t h e i r  p ro g e n ie s .  I t  
i s  v e ry  i n t e r e s t i n g  to  n o te  t h a t  c ro s s e s  l i k e  1 3 - 1 1  X L 8-67 , LO-99 X 
L l-8 0  and L3-77T X L l-8 0  gave r i s e  to  p ro g e n ie s  whose mean w i l t  
in d ex es  w ere  found to  be low er th a n  th o s e  o f  th e  two p a re n ts  in v o lv e d . 
T hese c ro s s e s  c o n ta in e d  a  s u r p r i s i n g l y  la r g e  p e rc e n ta g e  o f  r e s i s t a n t s
TABLE 1 4 .--Summary o f w i l t  in d ex es , number o f progeny see d lin g s  te s te d , and percentage see d lin g s
in  each o f th ree c la s s e s  from see d lin g s  o f c ro sses  between m oderately r e s is ta n t  paren ts.
I
P a re n ta l  c ro s s
W ilt index  
o f  p a re n ts
No. s e e d lin g s  
t e s t e d
Mean w i l t  index  
o f progeny
P e rc e n tag e  s e e d lin g s  in  each  c la s s *  
M oderate ly  
R e s is ta n t  S u s c e p tib le  S u s c e p tib le
L3-77 X L l-8 0 60 X 50 118 60 .4 4 6 .6 39.8 13.6
L l-8 0  X L3-77 50 X 60 6 51.1 100.0 - - - -----
L3-7 X L l-8 0 53 X 50 165 49 .6 85 .5 10.9 3 .6
L l-8 0  X L3-80 50 X 55 60 56 .5 71.7 28 .3
L l-8 0  X L8-67 50 X 60 16 53.9 87 .5 12 .5 -----
L8-67 X L l-8 0 60 X 50 3 49 .7 66.7 33.3 -----
L3-77T X L l-8 0 60 X 50 10 39.8 9 0 .0 10 .0 -----
P .1 . 213321B X LI -8049 X 50 236 52 .0 49 .2 36.0 14.8
L0-99 X L l-8 0 50 X 50 6 4 4 .3 100.0 ----- -----
L I30 X L l-8 0 60 X 50 67 56 .2 70.1 25.4 4 .5
L3-77 X L3-80 60 X 55 213 69.7 17.8 46 .0 36 .2
L3-77 X L8-67 60 X 60 5 52 .4 100.0 ----- -----
T o ta l s e e d lin g s  905 Mean 53.0 73.7 20.1 6 .2
*1. R e s is ta n t  (0 -60)
2. M oderate ly  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
TABLE 1 5 .--F req u en cy  d i s t r i b u t i o n  o f  s e e d lin g s  in to  Fusarium  w i l t  c la s s e s  o f  c ro s se s  betw een 
m o d e ra te ly  r e s i s t a n t  p a r e n ts .
P a re n ta l  c ro s s
W ilt  index  No. 
o f  p a re n ts
se e d lin g s
te s t e d
Number and p e rc en ta g e  s e e d lin g s in  each  w i l t  c la s s *
I I I I I I IV V
L3-77 X L l-80 60 X 50 1 1 8 , 1 (0.8%) 7(5.9%) 47(39.9% ) 47(39.9% ) 16(13.5%)
L3-7 X L l-8 0 53 X 50 165 13(7.9%) 31(18.8%) 97(58.8%) 18(10.9%) 6 (3.6%)
L l-8 0  X L3-80 50 X 55 60 0 (0.0%) 0 (0.0%) 43(71.7% ) 17(28.0%) 0 (0.0%)
L l-8 0  X L3-77 50 X 60 6 0 (0.0%) 0 (0.0%) 6 (100.0%) 0 (0.0%) 0 (0.0%)
L l-8 0  X L8-67 50 X 60 16 0 (0.0%) 0 (0.0%) 14(87.5%) 2(12.5% ) 0 (0.0%)
L8-67 X L l-8 0 60 X 50 3 0 (0.0%) 0 (0.0%) 2(66.7% ) 1(33.3%) 0 (0.0%)
L3-77T X L l-8 0 60 X 50 10 2 (20.0%) 2 (20.0%) 5(50.0%) 1(10.0%) 0 (0.0%)
EI.213321B X LI -80 49 X 50 236 4(1.7% ) 28(11.9%) 84(35.6%) 85(36.0% ) 35(14.8% )
LO-99 X L l-8 0 50 X 50 6 0 (0.0%) 1(16.7%) 5(83.0%) 0 (0.0%) 0 (0.0%)
L130 X L l-8 0 68 X 50 67 0 (0.0%) 4(5.9% ) 43(64.2% ) 17(25.4%) 3(4.5% )
L3-77 X L3-80 60 X 55 213 1(0.5%) 3(1.4%) 34(15.9%) 98(46.0% ) 77(36.2%)
L3-77 X L8-67 60 X 60 5 0 (0.0%) 9(0.0%) 5(100.0%) 0 (0.0%) 9(0.0%)
T o ta l  s e e d lin g s 905 21 76 385 286 137
* I .  H igh ly  r e s i s t a n t  (0 -20)
I I .  R e s is ta n t  (21-40)
I I I .  M oderate ly  r e s i s t a n t  (41-60)
IV . M odera te ly  s u s c e p t ib le  (61-80)
V. S u s c e p tib le  (81-100)
i n
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p l a n t s .  S im i la r ly  c ro s s e s  l ik e  L3-77 X L3-80 and P .I.213321B  X 
L l-8 0  r e s u l te d  in  h ig h e r  progeny mean w i l t  indexes th a n  e i t h e r  o f  
th e  p a re n ts  in v o lv e d . These c ro s se s  gave r i s e  to  h ig h  p e rc e n ta g e s  
o f  s u s c e p t ib le  p l a n t s .  C ross L3-7 X L l-8 0  gave r i s e  to  a progeny  o f 
165 p la n ts  in  w hich 86 p e r  c e n t  o f  th e  p la n ts  w ere r e s i s t a n t ,  11 p e r  
c e n t o f  th e  p la n ts  w ere m o d e ra te ly  s u s c e p t ib le ,  and o n ly  3 p e r  c e n t 
o f  th e  p la n ts  w ere  s u s c e p t ib le .  S im i la r ly  c ro s se s  l i k e  L l-8 0  X L3-80 
and L130 X L l-8 0  gave r i s e  to  p ro g e n ie s  w hich  c o n ta in e d  ab o u t 70 p e r  
c e n t  r e s i s t a n t  p l a n t s .  A lthough  some c ro s s e s  gave h ig h e r  p e rc e n ta g e  
c i  r e s i s t a n t  p la n ts  th an  th e  c ro s s e s  m entioned  above, th e  p la n ts  
re p re s e n te d  in  th o se  p ro g e n ie s  w ere to o  sm a ll to  be o f  r e l i a b l e  v a lu e . 
C ontinuous v a r i a t i o n  o f w i l t  r e s i s ta n c e  was found among th e  p ro g e n ie s  
and o c cu rren c e  o f  s e e d lin g s  un d er d i f f e r e n t  w i l t  c la s s e s  in d ic a te d  
much s e g re g a t io n  ta k in g  p la c e  in  th e  F-̂  p ro g e n ie s .
The P erform ance o f  S e e d lin g s  from  C ro sses  o f  M od era te ly  R e s is ta n t  
W ith M od era te ly  S u s c e p t ib le  and S u s c e p t ib le  P a re n ts
The p ro g e n ie s  o f  12 c ro s s e s  w ere t e s t e d  and e v a lu a te d  f o r  F usarium
w i l t  r e s i s t a n c e  and th e  r e s u l t s  a r e  g iv en  in  T ab les  16 and 17.
Of th e  209 s e e d lin g s  t e s t e d ,  60 .7  p e r  c e n t  w ere r e s i s t a n t ,  35 .9  
p e r  c e n t  w ere m o d e ra te ly  s u s c e p t ib le  and 3 .4  p e r  c e n t w ere s u s c e p t ib le .
The mean w i l t  in d ex es o f  th e  p ro g e n ie s  v a r ie d  from  4 6 .2  to  6 7 .8 ,
w hich  in d ic a te d  t h a t  s im i la r  p a r e n ta l  com b in a tio n s  w i th in  t h i s  c a t e ­
gory  r e s u l t e d  in  w id e ly  d i f f e r e n t  p rogeny  m eans. The p a re n ts  seem to
TABLE 1 6 .--Summary o f . w i l t  in d ex es , number o f progeny see d lin g s  te s te d , and percentage see d lin g s
in  each o f th ree c la s s e s  from seed lin g s  o f c ro sses  o f  m oderately r e s is ta n t  w ith  m oderately
su sc e p tib le  and su sc e p tib le  p aren ts.
P ercen tag e  s e e d lin g s  in  each  c la s s *  
W ilt in d ex  No. s e e d lin g s  Mean w i l t  index  M oderately
P a re n ta l  c ro s s  o f  p a re n ts ________te s t e d ________of progeny_____ R e s is ta n t  S u s c e p tib le  S u s c e p tib le
L I30 X 18-67 68 X 60 32 50 .0 96 .9 3 .1 to ~ _
L I30 X Ga-Red 68 X 60 14 51 .4 85.7 14 .3 -----
O k la .51 X L3-80 71 X 55 9 5 4 .4 77.8 22 .2 -----
L8-67 X L I31 60 X 67 106 67.7 25 .5 59.4 15 .1
L3-77 X L I31 60 X 67 32 59.9 46 .9 34 .4 18 .7
L3-77T X L I31 60 X 67 43 63.7 32 .6 4 6 .5 20.9
L I31 X L3-77 67 X 60 35 60 .3 45 .7 40 .0 1 4 .3
L I31 X L l-8 0 67 X 50 55 52.1 78 .2 21.8 -----
L l-8 0  X L l-171 50 X 67 14 57.0 64 .3 35.7 -----
O k la .51 X L l-8 0 71 X 50 41 4 6 .2 78.1 19.5 2 .4
L3-93 X L l-8 0 83 X 50 99 67.8 22 .2 66.7 11.1
T o ta l  s e e d lin g s 209 Mean 55 .8 60.7 35.9 3 .4
*1 . R e s is ta n t  (0 -6 0 )
2. M oderate ly  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
TABLE 1 7 .--Frequency d is tr ib u t io n  o f s ee d lin g s  in to  Fusarium w i l t  c la s s e s  o f  c ro sses  between
m oderately r e s is ta n t  and m oderately s u sc e p tib le  p aren ts.
P a re n ta l  c ro s s
W ilt index  No. 
o f  p a re n ts
Number and p e rc e n ta g e  s e e d lin g s in  each w i l t  c la s s *
s e e d lin g s
te s t e d I I I I I I IV V
L130 X 18-67 68 X 60 32 0 (0.0%) 1(3.1%) 30(93.8% ) 1(3.1%) 0 (0.0%)
O k la .51 X L3-80 71 X 55 9 0 (0.0%) 0 (0.0%) 7(77.8% ) 2 (22.2%) 0 (0.0%)
L I30 X Ga-Red 68 X 60 14 0 (0.0%) 2(14.3% ) 10(71.4%) 2(14.3%) 0 (0.0%)
L8-67 X L131 60 X 67 106 1(0.9%) 1(0.9%) 25(23.8% ) 63(59.4%) 16(15.0%)
L3-77 X L131 60 X 67 32 0 (0.0%) 1(3.1%) 14(43.8%) 11(34.4%) 66(18.7%)
L3-77 X Kandee 60 X 80 59 1(1.7%) 1(1.7%) 14(23.7%) 27(45.8%) 16(27.1%)
L3-77T X L131 60 X 64 43 0 (0.0%) 3(7.0%) 11(25.6%) 20(46.5%) 9(20.9%)
L131 X L3-77 67 X 60 35 0 (0.0%) 5(14.3%) 11(31.4%) 14(40.0%) 5(14.3%)
L131 X L l-8 0 67 X 80 55 1(1.8%) 6(10.9%) 36(65.5%) 12(21.8%) 0 (0.0%)
L180 X L l-171 50 X 67 14 0 (0.0%) 0 (0.0%) 9(64.3%) 5(35.7%) 0 (0.0%)
O k la .51 X L l-8 0 71 X 50 41 4(9.7% ) 8(19.5%) 20(48.8%) 8(19.5%) 1(2.5%)
L3-93 X L l-8 0 83 X 50 99 0 (0.0%) 1(1.0%) 21(21.2%) 66(66.7%) 11(11.1%)
T o ta l  s e e d lin g s 209 7(3.35%) 15(7.18%)
*
86(41.15%) 91(43.54%) 12(5.74%)
* I .  H ighly  r e s i s t a n t  (0 -20)
X I. R e s is ta n t  (21-40)
I I I .  M odera te ly  r e s i s t a n t  (41-60)
IV . M odera te ly  s u s c e p t ib le  (61-80)
V. S u s c e p tib le  (81-100)
O'fO
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have t r a n s m i t te d  v a ry in g  d eg rees  o f  w i l t  r e s i s t a n c e  in to  t h e i r  
p ro g e n ie s ;  how ever, some o f  i t  may be due to  ch an ce . I t  i s  v e ry  
i n t e r e s t i n g  to  n o te  t h a t  c ro s s e s  l ik e  L130 X L8-67, L130 X Ga-Red 
and O k la .51 X L l-8 0  gave r i s e  to  p ro g e n ie s  whose mean w i l t  indexes 
w ere found to  be low er th an  th o se  o f  th e  two p a r e n ts  in v o lv e d . These 
c ro s s e s  gave r i s e  to  a h ig h  p e rc e n ta g e  o f  r e s i s t a n t  p la n ts  i n  th e  
p ro g e n ie s . The mean w i l t  in d ex es o f  o th e r  p ro g e n ie s  w ere found to  
be in te rm e d ia te  betw een th o se  o f  th e  two p a re n ts  in v o lv e d . A nother 
c ro s s  L131 X L l-8 0  gave r i s e  to  a  progeny o f 55 p la n t s  in  w hich  78 .2  
p e r  c e n t  o f  th e  p la n t s  w ere r e s i s t a n t  and 2 1 .8  p e r  c e n t  w ere  m o d era te ly  
s u s c e p t ib le .
The o c c u rre n c e  o f  p la n ts  in  a l l  w i l t  c la s s e s  re p re s e n te d  con­
tin u o u s  v a r i a t i o n  w hich  showed q u a n t i t a t i v e  in h e r i t a n c e .  M ost o f  
th e  p la n ts  from  t h i s  c a te g o ry  o f  c ro s se s  w ere found in  m o d e ra te ly  
r e s i s t a n t  and m o d e ra te ly  s u s c e p t ib le  c la s s e s  and a lm o st e q u a l number 
o f  p la n ts  w ere found in  r e s i s t a n t  and s u s c e p t ib le  c l a s s e s .
The P erform ance o f  S e e d lin g s  from  C ro sses  o f  M o d era te ly  S u s c e p t ib le  
w ith  M o d era te ly  S u s c e p t ib le  and S u s c e p t ib le  P a re n ts
The p ro g e n ie s  o f  th r e e  c ro s s e s  w ere t e s t e d  and e v a lu a te d  f o r  
F usarium  w i l t  r e s i s t a n c e  and th e  r e s u l t s  a re  g iv en  in  T ab les  18 and 
19.
The r e s u l t s  in d ic a te d  t h a t  o f  th e  t o t a l  s e e d l in g s  o f  199 t e s t e d  
under t h i s  c a te g o ry  a g a in s t  F usarium  w i l t ,  22 .1  p e r  c e n t  s e e d lin g s  
w ere r e s i s t a n t ,  4 5 .0  w ere m o d e ra te ly  s u s c e p t ib le  and 3 2 .8  w ere
TABLE 1 8 .--Summary o f . w i l t  in d ex es , number o f  progeny see d lin g s  te s te d , and percentage see d lin g s
in  each o f th e th ree c la s s e s  from see d lin g s  o f  c ro sses  o f m oderately su sc e p tib le  w ith
m oderately su sc e p tib le  and su sc e p tib le  p aren ts.
P a re n ta l  c ro s s
W ilt index  No. 
o f  p a re n ts
s e e d lin g s
te s t e d
Mean w i l t  index  
o f  progeny
P ercen tag e  s e e d lin g s  
M oderately  
R e s is ta n t  S u s c e p tib le
in  each c la s s *  
S u s c e p tib le
L3-93 X L131 83 X 67 86 69 .3 24 .4 53 .5 22.1
O k la .51 X L I31 71 X 67 94 77.6 — 44 .7 55 .3
L l-171  X L I31 67 X 67 19 57.0 42 .1 36.9 21.0
T o ta l s e e d lin g s 199 Mean 67.7 22.1 4 5 .0 32.8
*1. R e s is ta n t  (0 -60 )
2. M oderate ly  s u s c e p t ib le  (61 -80)
3. S u s c e p tib le  (81-100)
TABLE 1 9 .--Frequency d is tr ib u t io n  o f  see d lin g s  in to  Fusarium w i l t  c la s s e s  o f  c ro sses  o f  m oderately
s u sc e p tib le  w ith  m oderately s u sc e p t ib le  and su sc e p tib le  p aren ts.
Number and p e rc e n ta g e  s e e d lin g s in  each  w i l t c la s s *
P a re n ta l  c ro s s
W ilt  in d ex  No. 
o f  p a re n ts
s e e d lin g s
te s t e d I I I I I I IV V
L3-93 X L131 83 X 67 86 0 (0.0%) 1(1.2%) 20(23.2%) 46(53.5% ) 19(22.1%)
O k la .51 X L131 71 X 67 94 0 (0.0%) 0 (0.0%) 0 (0.0%) 42(44.7% ) 52(55.3%)
L l-1 7 1  X L131 67 X 67 19 0 (0.0%) 4(21.0% ) 4(21.0% ) 7(36.9%) 4(21.1% )
T o ta l  s e e d lin g s 199 0 (0.0%) 5 24 95 75
* X. H igh ly  r e s i s t a n t  (0 -20)
I I .  R e s is ta n t  (21-40)
I I I .  M oderate ly  r e s i s t a n t  (41-60)
IV . M oderate ly  s u s c e p t ib le  (61-80)




s u s c e p t ib le .
The c ro s s  L l-171  X L131 r e s u l t e d  in  a  p rogeny  o f  19 p la n ts  w ith  
42 .1  p e r  c e n t  r e s i s t a n t  p la n ts  w hereas th e  c ro s s  L3-93 X L131 r e s u l t e d  
in  a progeny  o f  86 s e e d l in g s  w hich  c o n ta in e d  2 4 .4  p e r  c e n t  r e s i s t a n t  
p l a n t s .  The c ro s s  O k la .51 X L131 r e s u l te d  in  a p rogeny o f  94 p l a n t s ,  
none o f  w hich was found r e s i s t a n t  to  Fusarium  w i l t  and a l l  w ere 
m o d e ra te ly  s u s c e p t ib le  and s u s c e p t ib le .  The r e s u l t s  in d ic a te d  th a t  
p a re n ts  L l-171  and L3-93 have b e t t e r  com bining a b i l i t y  w ith  L131 
th an  O k la .51 w ith  L131. However, th e s e  th r e e  p ro g e n ie s  d id  n o t 
d i f f e r  g r e a t ly  in  w i l t  in d e x e s .
C ontinuous v a r i a t i o n  o f  Fusarium  w i l t  r e s i s t a n c e  was found 
under d i f f e r e n t  w i l t  c la s s e s  w hich  re p re s e n te d  norm al cu rv e  su g ­
g e s t in g  q u a n t i t a t i v e  in h e r i t a n c e .  M ost o f  th e  s e e d lin g s  in  t h i s  t e s t  
were found under m o d e ra te ly  s u s c e p t ib le  and s u s c e p t ib le  c l a s s e s .
The o c cu rren c e  o f  r e s i s t a n t  p la n ts  among th e  p ro g e n ie s  o f  m o d e ra te ly  
s u s c e p t ib le  p a re n ts  in d ic a te d  t h a t  th e s e  s u s c e p t ib le  and m o d e ra te ly  
s u s c e p t ib le  p la n ts  c a r r y  genes f o r  r e s i s t a n c e  to  F usarium  w i l t .
The P erform ance o f  S e e d lin g s  o f  C ro sses  Between S u s c e p t ib le  P a re n ts  
and R e s i s ta n t  P a re n ts  (R e s i s t a n t . M od era te ly  R e s is ta n t  and H igh ly  
R e s is ta n t )
The p ro g e n ie s  o f  20 c ro s s e s  w ere  e v a lu a te d  as to  r e a c t io n  o f  
Fusarium  w i l t .  The mean w i l t  index  o f  each  p rogeny  was c a lc u la te d  
and i s  g iv e n  in  T ab le  20.
The mean w i l t  in d ex  o f  th e  20 p ro g e n ie s  v a r ie d  from 4 6 .2  to
67
TABLE 2 0 . --Sum m ary-of w i& tlin d e x e s , number s e e d lin g s  t e s t e d  and mean 
w i l t  in d ex  o f  p ro g e n ie s  betw een r e s i s t a n t  and s u s c e p t ib le  
p a r e n t s .*
P a r e n ta l  c ro s s
W ilt  in d ex  
o f  p a re n ts
No. s e e d lin g s  
t e s t e d
Mean w i l t  in d ex  
o f  progeny
L130 X 18-67 68 X 60 32 50 .0
O k la .51 X L3-80 71 X 55 9 54 .4
L130 X Ga-Red 68 X 60 14 51 .4
L8-67 X L131 60 X 67 106 67.7
L3-77 X L131 60 X 67 32 59.9
L3-77 X Kandee 60 X 80 59 66 .4
L3-77T X L131 60 X 67 43 63.7
L131 X L3-77 67 X 60 35 60 .3
L130 X L l-8 0 60 X 50 67 56.2
L131 X L l-8 0 67 X 50 55 52 .1
L l-8 0  X L3-64 50 X 85 2 s i .o
L130 X L8-3 68 X 37 7 51.7
L131 X L8-61 67 X 34 8 60.7
L131 X L8-3 67 X 37 4 48 .9
L l-8 0  X L l-171 50 X 67 14 5 7 .0
O k la .51 X L l-8 0 71 X 50 41 4 6 .2
L 3 -9 3 X  L l-8 0 83 X 50 99 67 .8
L2-61 X L131 34 X 67 361 70 .5
L130 X L241 68 X 15 6 50 .8
L0-240 X L131 26 X 67 4 65 .8
* R e s is ta n t  » (h ig h ly  r e s i s t a n t  + r e s i s t a n t  +  m o d e ra te ly  r e s i s t a n t )  
S u s c e p tib le  «* (m o d e ra te ly  s u s c e p t ib le  + s u s c e p t ib le  p a re n ts )
68
7 0 .5 . In  8 o f  th e  c r o s s e s ,  th e  mean w i l t  ind ex es  o f  th e  p ro g e n ie s  
w ere in te rm e d ia te  to  t h a t  o f  th e  p a r e n ts .  I n  th e  o th e r  8 c r o s s e s ,  
th e  mean w i l t  in d ex es  o f  th e  p ro g e n ie s  w ere s im i la r  to  t h a t  o f  th e  
r e s i s t a n t  p a r e n ts .  However, in  th e  rem ain in g  4 c r o s s e s ,  th e  mean w i l t  
ind ex es  o f  th e  p ro g e n ie s  w ere s im i la r  to  t h a t  o f  th e  s u s c e p t ib le  
p a re n ts  in v o lv e d .
T hese r e s u l t s  showed t h a t  th e  r e s i s t a n t  p a re n ts  in  th e s e  c ro s s e s  
do a f f e c t  th e  mean w i l t  index  in  th e s e  p ro g e n ie s . The r e s u l t s  re v e a le d  
t h a t  th e  r e s i s t a n c e  to  F usarium  w i l t  i s  in c o m p le te ly  dom inant in  some 
c ro s se s  b u t in  o th e r s  t h i s  i s  n o t  t r u e .
Perform ance o f  th e  S e e d lin g s  o f  th e  C rosses and R e c ip ro c a l C ro sses  
o f  L l-8 0  w ith  O th e r P a re n ts
The p ro g e n ie s  o f  20 c ro s se s  in v o lv in g  L l-8 0  w ere s tu d ie d  f o r  
F usarium  w i l t  r e s i s t a n c e  and th e  r e s u l t s  a r e  p re s e n te d  in  T ab le  21 .
The fem ale  p a re n t  L l-8 0  was c ro s se d  w i th  th e  m ale p a re n ts ,
L 2-61, L 8-3 , L241, L3-80, L3-77, L8-67, L3-64 and L l-1 7 1 , and each  
progeny  was t e s t e d  f o r  F usarium  w i l t  r e s i s t a n c e .  The r e s u l t s  i n d i ­
c a te  t h a t  L l-8 0  as a fem ale  gave th e  b e s t  com bining a b i l i t y  w ith  L2-61, 
L8-3 ( J u l i a n ) ,  L241 (G old rush) and L3-77 (C e n te n n ia l)  and th e  
v a r i a t i o n  among m ost o f  th e  p rogeny means was n o t la r g e  and in  
g e n e ra l  th e  w i l t  in d ex  was c o n s id e re d  r e l a t i v e l y  low.
When L l-8 0  was u sed  a s  a  m ale p a re n t  on P .I .2 3 3 2 1 B , L 8-3 , L0-99 , 
L0-240, L 3-77 , L 3 -7 , L 8-67 , L3-77T, L130, L131, O k la .51 , and L 3-93 , th e  
b e s t  com bining a b i l i t y  was n o t ic e d  in  c ro s s e s  w ith  LO-99, L 0-240,
TABLE 2 1 .—Summary o f  w i l t ;  in d e x es , number s e e d lin g s  t e s t e d ,  mean w i l t  indexes o f  p ro g en ie s
and p e rc e n ta g e  d i s t r i b u t i o n  o f s e e d lin g s  in  th r e e  c la s s e s  from c ro s se s  and r e c ip ro c a l  
c ro s se s  o f  L l-8 0  w ith  o th e r  p a re n ts .
P a re n ta l  c ro s s
W ilt index  
o f  p a re n ts
No. s e e d lin g s  
t e s t e d
Mean w i l t  index  
o f  progeny
P e rcen tag e  s e e d lin g s  
M oderate ly  
R e s is ta n t  S u s c e p tib le
in  each  c la s s *  
S u s c e p tib le
L l-8 0  X L2-61 50 X 34 2 4 4 .7 100.0 « -  - ___
L l-8 0  X L863 50 X 37 16 50.6 87.5 12.5 -----
L l-8 0  X L241 50 X 15 15 51.8 86.7 13 .3 —
L l-8 0  X L3-80 50 X 55 60 56 .5 71.7 28 .3 —
L l-8 0  X L3-77 50 X 60 6 51 .1 100.0 ----- —
L l-8 0  X L8-67 50 X 60 16 53.9 87 .5 12.5 ----
L l-8 0  X L3-64 50 X 85 2 51 .0 100.0 ----- ----
L l-8 0  X L l-171 50 X 67 14 57 .0 64 .3 35.7 ----
P .I.213321B  X LI--80 49 X 50 236 52 .0 49 .2 36 .0 14.8
L8-3 X L l-8 0 37 X 50 42 58.5 26.2 59.5 14.3
L0-99 X L l-8 0 50 X 50 6 44 .3 100.0 — i
L0-240 X L l-8 0 26 X 50 15 39 .1 86.7 13.3
L3-77 X L l-8 0 60 X 50 118 60 .4 46 .6 39 .8 —
L3-7 X L l-8 0 53 X 50 165 4 9 .6 85 .5 10.9 3 .6  .
L8-67 X L l-8 0 60 X 50 3 49 .7 66.7 33.3 —
L3-77T X L l-8 0 60 X 50 10 39.8 90 .0 10.0 -----
L130 X L l-8 0 60 X 50 67 56.2 70.1 25 .4 4 .5
L131 X L l-8 0 67 X 50 55 52.1 78.2 21 .8 -----
O k la .51 X L l-8 0 71 X 50 41 46 .2 78.1 19.5 2 .4
L3-93 X L l-8 0 83 X 50 t  99 67.8 22 .2 66.7 11.1
* 1 . R e s is ta n t  (0 -60)
2 . M o d era te ly  s u s c e p t ib le  (61-80) 




L3-77T and O k la .51 w here a  low w i l t  in d e x  in d ic a te d  c o n s id e ra b le  w i l t  
r e s i s t a n c e  by th e  s e e d l in g s  in  each  p ro g en y .
P erfo rm ance o f  S e e d lin g s  o f  Some P a r e n ta l  C ro sses  In v o lv in g  L130 and 
L131 a s  One o f  th e  P a re n ts
The p ro g e n ie s  o f  16 c ro s s e s  in v o lv in g  L130 and L131 p a re n ts  w ere 
e v a lu a te d  f o r  F u sa riu m  w i l t  r e s i s t a n c e  and th e  b e h a v io r  o f  p ro g e n ie s
to  F usarium  w i l t  i s  p re s e n te d  in  T a b le  22 . L130 as fem ale  p a r e n t  gave
th e  b e s t  com bining a b i l i t y  w ith  L 8-67, L8-3 and Ga-Red. S im i la r ly  
L131 as a fem ale  p a r e n t  gave th e  b e s t  com bining a b i l i t y  w i th  L8-3 
and L l-8 0 . However, when L131 was u sed  as a  m ale p a re n t  w ith  L 2-61 , 
L 8-67 , L3-77 , L3-77T, L 3-93 , O k la .51 and L l-1 7 1 , th e  p ro g e n ie s  o f  th e  
aeyefi c ro s s e s  had a  low er p e rc e n ta g e  o f  r e s i s t a n t  p la n t s  th a n  o th e r  
c o m b in a tio n s . T hese  same p ro g e n ie s  had 14 .3  to  5 5 .3  p e r  c e n t  o f  th e  
s e e d l in g s  as s u s c e p t ib le  to  F u sariu m  w i l t .
P erfo rm an ce  o f  S e e d lin g s  o f  Some C ro sse s  In v o lv in g  L21, L241 and 
L3-77 as  P a re n ts
The p ro g e n ie s  o f  18 c ro s s e s  in v o lv in g  L21, L241 and L3-77 w ere 
e v a lu a te d  f o r  F u sarium  w i l t  r e s i s t a n c e  and th e  b e h a v io r  o f  th e
p ro g e n ie s  i s  p re s e n te d  in  T a b le  23.
When u sed  a s  a  p o l le n  p a r e n t ,  L21 was found  to  g iv e  th e  b e s t  
com bining a b i l i t y  w ith  B-196 and L8<*3. S im i la r ly  when L241 was u sed  
as a p o l le n  p a r e n t ,  i t  gave th e  b e s t  com bining a b i l i t y  w ith  L130,
L l-8 0  and L7-142 a lth o u g h  each  p rogeny  was s m a ll .
L3-77 when u sed  as a  fem ale  w i th  th e  m ale p a re n ts  o f  K andee,
TABLE 2 2 .—Summary o f w i l t  in d ex es , number o f progeny seed lin g s  te s te d , and percentage seed lin g s
in  each o f three c la s s e s  from cro sses  and rec ip ro ca l cro sses  o f L130 and L131 w ith other
p a ren ts .
P ercen tag e  s e e d lin g s  in  each c la s s *  
W ilt index  No. s e e d lin g s  Mean w i l t  in d ex  M oderately
P a re n ta l  c ro ss o f p a re n ts te s t e d o f progeny R e s is ta n t S u sc e p tib le S u s c e p tib le
L I30 X Ga-Red 68 X 60 14 54 .4 77.8 22.2 — — —
L130 X L8-67 68 X 60 32 50.0 96.9 3.1 -----
L I30 X L l-80 60 X 50 67 56.2 70.1 25.4 4 .5
L I30 X L8-3 68 X 37 7 51.7 100.0 ----- ---------
L I30 X L I30 68 X 68 27 66.0 29 .6 59.3 11.1
L I31 X L8-3 67 X 37 4 48.9 100.0 • --------- ---------
L I31 X L l-8 0 67 X 50 55 52.1 78 .2 21.8 ---------
L131 X L3-77 67 X 60 35 60 .3 45.7 40 .0 14 .3
L2-61 X L131 34 X 67 361 70.5 22 .2 4 4 .5 33 .3
L8-67 X L I31 60 X 67 106 67.7 25.5 59 .4 15.1
L3-77 X L I31 60 X 67 32 59.9 46.9 34.4 18.7
L3-77T X L131 60 X 67 43 63.7 32.6 46 .5 20.9
L3-93 X L I31 83 X 67 86 69.3 24 .4 53.5 22.1
O k la .51 X L I31 71 X 67 94 77.6 ----- 44 .7 55 .3
L l-171 X L131 67 X 67 19 57.0 42 .1 36.9 21.0
*1. R e s is ta n t  (0 -60 )
2. M oderately  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
TABLE 2 3 .--Summary o f . w i l t  in d ex es , number seed lin g s  te s te d , mean w i l t  indexes o f  progenies and
percentage d is tr ib u t io n  o f seed lin g s  in  three c la s s e s  from cro sses  o f L21, L241 and
L3-77 w ith  other paren ts.
P ercen tag e  s e e d lin g s in  each c la s s *
W ilt index Mo. s e e d lin g s Mean w i l t  index M oderately
P a re n ta l  c ro ss o f  p a re n ts te s t e d o f progeny R e s is ta n t S u sc e p tib le S u sc e p tib le
B196 X L21 30 X 20 41 47.9 80.5 19.5 «  m  m
P.I.213321B  X L21 49 X 20 215 65.0 37.6 42 .5 19 .6
P . I . 213890 X L21 45 X 20 180 52.1 76.7 19 .4 3.9
L8-3 X L21 37 X 20 226 30.3 100.0 — -----------
L3-77 X L21 60 X 20 84 61.5 4 5 .3 4 5 .3 9 .4
L l-8 0  X L241 50 X 15 15 51.8 86.7 13 .3 -----------
L3-77 X L241 60 X 15 11 58.7 63 .6 27 .3 9 .1
L7-142 X L241 57 X 15 10 5 5 .4 70.0 30.0 -----
L I30 X L241 68 X 15 6 50.8 100.0 ----- ----
L3-77 X Kandee 60 X 80 59 66 .4 27.1 45 .8 27.1
L3-77 X L I31 60 X 67 32 59.9 46.9 34.4 18.7
L3-77 X L l-80 60 X 50 118 60.4 46 .6 39.8 13.6
L3-77 X NC171 60 X 40 45 71.1 20.0 4 4 .4 35 .6
L3-77 X L21 60 X 20 84 61.5 4 5 .3 4 5 .3 9 .4
L3-77 X L241 60 X 15 11 58.7 63.6 27.3 9 .1
L3-77 X L3-80 60 X 55 213 69.7 17.8 46 .0 36.2
L3-77 X L3-77 60 X 60 142 54.7 69.6 15 .5 4 .9
L3-77 X L8-67 60 X 60 5 52 .4 100.0
*1. R e s is ta n t  (0 -60 )
2. M oderate ly  s u s c e p t ib le  (61-80)
3. S u s c e p tib le  (81-100)
L131, L l-8 0 , NC171, L21, and L 3-80 , each  o f  th e  p ro g e n ie s  o f  th e s e  
c ro s s e s  r e s u l t e d  in  a h ig h  p e rc e n ta g e  o f  s u s c e p t ib le  s e e d l in g s .  How­
e v e r ,  L3-77 gave th e  b e s t  r e s u l t s  when c ro s s e d  w i th  L241 and L 8-67 . 
The s e l f e d  p rogeny  o f  L3-77 a ls o  gave a  h ig h  p e rc e n ta g e  o f  r e s i s t a n t  
p la n t s  w hich  shows t h a t  C e n te n n ia l  has s e v e r a l  genes f o r  r e s i s t a n c e  
to  F u sariu m  w i l t .
L a b o ra to ry  S tu d ie s
Two ex p erim en ts  w ere  p e rfo rm ed  to  s tu d y  th e  e f f e c t  o f  v a r io u s  
te m p e ra tu re s  on th e  p a th o g e n ic i ty  by F usarium  oxysporum  f .  b a t a t a s  
i n  sw eet p o ta to e s .  The r e s u l t s  o f  th e  two e x p erim en ts  a re  p re s e n te d  
in  T a b le  24 .
The r e s u l t s  show t h a t  th e  f o u r  v a r i e t i e s ,  H e a rto g o ld , G o ld ru sh , 
U n it I  P o r to  R ico and C e n te n n ia l  e x h ib i te d  th e  same r e l a t i o n s h ip  o f  
r e s i s t a n c e  o r  s u s c e p t i b i l i t y  to  th e  p a th o g e n ic i ty  o f  F usarium  w i l t  
u n d e r each  o f  fo u r  d i f f e r e n t  te m p e ra tu re s . However, in  g e n e r a l ,  th e  
d i f f e r e n t  te m p e ra tu re s  had  a d i f f e r e n t  e f f e c t  on a l l  th e  v a r i e t i e s  
as a w h o le . The d eg ree  o f  d is e a s e  developm ent d i f f e r e d  among th e  
d i f f e r e n t  te m p e ra tu re s  i n  a l l  o f  th e  v a r i e t i e s .  The d is e a s e  i n f e s ­
t a t i o n  was s e v e re  a t  90°F and th e  p la n t s  a lm o s t d ie d  a f t e r  10-12 
days w hereas th e  same t r e a tm e n t  lo o k ed  good a t  low er te m p e ra tu re s .  
T h e re  w as, how ever, n o t  much d i f f e r e n c e  betw een  60°F and 75°F so  
f a r  a s  th e  d is e a s e  i n f e c t i o n  was co n ce rn e d , th e  w i l t  d eveloped  p r o ­
g r e s s iv e ly  more as th e  te m p e ra tu re s  g o t h ig h e r .  However, th e  s e v e re
TABLE 2 4 .- - E f f e c t  o f  v a r io u s  tem p e ra tu res  on th e  developm ent o f  Fusarium  w i l t  in  sw eet p o ta to e s .
„  _ j; , Average w i l t  index  sco redName o f v a r i e ty ------------------------------------------ „----------------------------------------------„ ------------------------- r r —
40 F 60 F 75 F 90°F
Experim ent I
1 . H earto g o ld  50 .0  25 .0  66 .6  100.0
2 . G oldrush  2 7 .0  18 .0  25 .0  66 .6
3 . U n it I  7 5 .0  2 5 .0  39 .5  100.0
4 . C e n ten n ia l 50 .0  25 .0  2 9 .0  75 .0
E xperim ent I I
1. H earto g o ld  3 3 .0  58 .3  58 .3  91 .6
2 . G oldrush  4 1 .6  3 7 .5  4 5 .8  83 .3
3 . U n it I  31 .2  54 .1  58 .3  91 .6
4 . C e n ten n ia l 37 .5  50 ,0  50 .0  87 .5
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v a s c u la r  d i s c o l o r a t io n  o f  th e  p la n ts  a t  40°F was due to  low tem p era ­
tu r e  in ju r y  to  th e  sw eet p o ta to  p l a n t s .  T h is  ty p e  o f d i s c o lo r a t io n  
was n o t o b se rv ed  a t  h ig h e r  te m p e ra tu re s .
DISCUSSION
The r e s u l t s  o f  a n a ly s is  o f  v a r ia n c e  (T ab le  2) showed th a t  th e r e  
a r e  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  c ro s s e s  w i th in  y e a r s .  
These r e s u l t s  showed la rg e  g e n e tic  d i f f e r e n c e s  f o r  r e s i s ta n c e  to  
w i l t  t r a n s m it te d  to  t h e i r  p ro g e n ie s  by v a r io u s  p a r e n ta l  c o m b in a tio n s . 
The r e s u l t s  a ls o  in d ic a te d  th a t  th e  c ro s s e s  d id  n o t v a ry  much under 
d i f f e r e n t  y e a r s .
The la rg e  amount o f v a r i a t i o n  among F^ s e e d lin g s  w i th in  each  
c ro s s  i s  due to  s e g r e g a t io n  o c c u rr in g  f o r  r e s i s t a n c e  to  F usarium  
w i l t .  T h is  in d ic a te s  t h a t  m ost v a r i e t i e s  o f  sw eet p o ta to  a re  
h e te ro zy g o u s  fo r  r e s i s t a n c e  to  t h i s  d is e a s e .  A ccord ing  to  King 
and Bamford (55) sw eet p o ta to  i s  an a l lo p o ly p lo id  and a l l  v a r i e t i e s  
have v a ry in g  d eg rees  o f  h e te r o z y g o s i ty .
The h e r i t a b i l i t y  o f w i l t  r e s i s t a n c e  was found to  be 33 p e r  c e n t ,  
w hich  i s  m oderate  a lth o u g h  n o t h ig h . S in c e  th e s e  genes c o n t r o l l in g  
r e s i s t a n c e  a re  a d d i t iv e ,  s e l e c t i o n  f o r  r e s i s t a n c e  to  Fusarium  w i l t  
w i th in  each  progeny sho u ld  have v a lu e . As a m a tte r  o f  f a c t ,  th e  
h e r i t a b i l i t y  e s t im a te  in d ic a te s  t h a t  o n e - th i r d  o f  th e  v a r i a t i o n  in  
th e  p o p u la t io n  was due to  g e n e t ic  c au ses  o n ly . T h e re fo re , s e l e c t io n  
f o r  F usarium  w i l t  r e s i s t a n c e  among s in g le  p la n ts  o f  s e e d lin g s  on th e  
b a s is  o f  phenotype i s  su g g e s te d .
Out o f  57 p ro g e n ie s  s tu d ie d  f o r  F usarium  w i l t  r e s i s t a n c e  mean 
w i l t  in d ex es  o f  14 p ro g e n ie s  w ere h ig h e r  th an  t h a t  o f  th e  h ig h e s t
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p a r e n t ,  and mean w i l t  in d ex es  o f  1 2  o th e r  p ro g e n ie s  w ere  low er th a n  
t h a t  o f  th e  lo w est p a r e n t .  T h is  in d ic a te s  th e  o c cu rren c e  o f  t r a n s -  
g r e s s iv e  in h e r i ta n c e  and s e e d lin g s  r e s i s t a n t  to  F usarium  w i l t  
s e g re g a te d . The o c c u rre n c e  o f  t r a n s g r e s s iv e  in h e r i ta n c e  may 
en ab le  th e  s e l e c t i o n  o f  s e e d lin g s  more r e s i s t a n t  th an  th e  p a r e n ts .
The mean w i l t  in d ex es  o f  p ro g e n ie s  o f  c ro s s  L3-77 X L8-67 and s e l f e d  
progeny  o f  L3-77 w ere low er th an  t h a t  o f  th e  p a r e n ts .  . The c ro s s e s  
betw een m o d e ra te ly  w i l t  r e s i s t a n t  and s u s c e p t ib le  p a re n ts  showed th a t  
th e  mean w i l t  in d ex es  o f  th e  p ro g e n ie s  o f  two c r o s s e s ,  L130 X L8-67 
and L130 X Ga-Red, w ere low er th a n  t h a t  o f  th e  lo w est p a r e n t ,  w hich  
p o in ts  to  th e  o c cu rren c e  o f  t r a n s g r e s s iv e  in h e r i t a n c e .  The mean 
w i l t  ind ex es  o f  th e  s e l f e d  p ro g e n ie s  o f  Kandee and L130 w ere low er 
th a n  t h a t  o f  th e  p a r e n t .  S im i la r ly ,  when L131 was c ro s se d  w ith  
L l-1 7 1 , i t  r e s u l t e d  in  a p rogeny  mean w i l t  in d ex  w hich was low er th an  
th a t  o f  e i t h e r  p a r e n t .  A ll  th e s e  exam ples in d ic a te d  th e  o c cu rren c e  
o f t r a n s g r e s s iv e  in h e r i t a n c e .  T h is  p o in ts  to  th e  p o s s i b i l i t y  t h a t  
th e  genes f o r  r e s i s t a n c e  a r e  on d i f f e r e n t  chromosomes e i t h e r  in  a 
homozygous o r  h e te ro zy g o u s  c o n d it io n  a t  each  lo cus on each  chromo­
some.
The above r e s u l t s  p o in t  o u t t h a t  F usarium  w i l t  r e s i s t a n c e  in  
sw eet p o ta to  i s  a q u a n t i t a t i v e  c h a r a c te r  as re p o r te d  by Hughes and 
S te in b a u e r  (5 1 ) .  The r e s u l t s  showed th a t  each  o f  15 p ro g e n ie s  had 
a  mean w i l t  in d ex  w hich was in te rm e d ia te  to  th o s e  o f  th e  two p a r e n t s . 
Of th e  rem ain in g  18 p ro g e n ie s , h a l f  o f  them had a  mean w i l t  in d ex  
w hich  was s im i la r  to  t h a t  o f  th e  more r e s i s t a n t  p a re n t ,  w h ile  th e
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o th e r  h a l f  had  a mean w i l t  in d ex  w hich was v e ry  s i m i l a r  to  t h a t  o f  
th e  le s s  r e s i s t a n t  p a r e n t .  The co n tin u o u s  v a r i a t i o n  in  w i l t  
r e s i s t a n c e  w hich  i s  found  in  th e  p ro g e n ie s  o f  a l l  th e  c r o s s e s ,  and 
la c k  o f dom inance in  F-̂  p ro g e n ie s  in d ic a te d  t h a t  F usarium  w i l t  
r e s i s t a n c e  i s  a q u a n t i t a t i v e  c h a r a c te r  in  w hich  s e v e r a l  genes a re  
in v o lv e d . The r e s u l t s  in d ic a te d  th a t  F u sariu m  w i l t  r e s i s t a n c e  in  
sw eet p o ta to e s  i s  c o n t r o l l e d  by a  la rg e  number o f  g e n e s , each  one 
h av in g  a  c u m u la tiv e  e f f e c t .
From r e s u l t s  in  t h i s  i n v e s t i g a t i o n ,  i t  seems re a s o n a b le  to  co n ­
c lu d e  t h a t  F u sarium  w i l t  in  sw ee t p o ta to e s  behaves in  a  s im i l a r  
m anner as F u sariu m  w i l t  in  f l a x ;  A l l is o n  and C h r is te n s e n  (2 ) s tu d ie d  
th e  in h e r i t a n c e  o f  r e s i s t a n c e  to  F la x  w i l t  cau sed  by F usarium  l i n i , 
i n  p ro g e n ie s  o f  56 c ro s s e s  in v o lv in g  18 v a r i e t i e s  o f  f l a x .  The F-̂  
c ro s s e s  w ere  in te rm e d ia te  in  r e s i s t a n c e  betw een th e  two p a re n ts  
a lth o u g h  in  c e r t a i n  c ro s s e s  s u s c e p t i b i l i t y  o r  r e s i s t a n c e  ap p ea red  to  
be dom inan t. Types o f  s e g r e g a t io n  o b serv ed  in d ic a te d  t h a t  s e v e r a l  
f a c to r s  w ere in v o lv e d . The number o f  f a c to r s  c o n d i t io n in g  r e s i s t a n c e  
was d i f f i c u l t  to  d e te rm in e  b e ca u se  r e s i s t a n c e  was r e l a t i v e  and was 
in f lu e n c e d  p ro fo u n d ly  by en v iro n m e n ta l f a c t o r s .
Cook (15) r e p o r te d  r e s u l t s  o f  f i e l d  and g reen h o u se  t e s t s  a t  
L o u is ia n a  S t a t e  U n iv e r s i ty  w i th  numerous sw ee t p o ta to  s e e d l in g s  t e s t e d  
f o r  r e s i s t a n c e  to  F u sa riu m . A ccord ing  to  Cook, r e s i s t a n c e  i s  d e te rm in ed  
by  m u l t ip le  f a c t o r s .  Hughes and S te in b a u e r  (51) in d ic a te d  t h a t  w i l t  
r e s i s t a n c e  was in h e r i t e d  in  a  m u l t i f a c t o r i a l  f a s h io n .
The r e s u l t s  in  g e n e r a l  in d ic a te d  t h a t  c ro s s e s  in v o lv in g
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r e s i s t a n t  X h ig h ly  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  
r e s i s t a n t  p a re n ts  o r  r e c ip r o c a l s  gave th e  b e s t  r e s u l t s  as a  la rg e  
p e rc e n ta g e  o f  r e s i s t a n t  p la n t s  w ere  o b ta in e d  in  th e s e  p ro g e n ie s .  
A ccord ing  to  G u ilb eau  (3 3 ) ,  th e  h ig h e s t  p e rc e n ta g e  o f  r e s i s t a n t  
s e e d l in g s  was o b ta in e d  from  c ro s s e s  betw een  r e s i s t a n t  X m o d e ra te ly  
r e s i s t a n t  v a r i e t i e s .
The c ro s s e s  o f  h ig h ly  r e s i s t a n t  X m o d e ra te ly  r e s i s t a n t  p a re n ts  
gave good t r a n s m is s io n  o f  r e s i s t a n c e  to  F usarium  w i l t  to  th e  s e e d l in g s  
o f  each  p ro g en y . The r e s u l t s  o f  t h i s  s tu d y  a g re e  w ith  th e  f in d in g s  
o f  G u ilb eau  (33) who co n c lu d ed  t h a t  a  la r g e  p e rc e n ta g e  o f  r e s i s t a n t  
p la n t s  r e s u l t e d  i n  p ro g e n ie s  w henever one o f  th e  p a r e n ts  in v o lv e d  
was r e s i s t a n t  to  w i l t .  Harmon and R ankin (39) found  t h a t  in  th e  F-̂  
p rogeny  o f  a  c ro s s  o f  U n it I  P o r to  R ico X T in ia n ,  57 p e r  c e n t  o f  th e  
p la n t s  showed m arked r e s i s t a n c e ,  18 p e r  c e n t  had some to le r a n c e  and 
25 p e r  c e n t  w ere s u s c e p t ib l e .
C ro sses  o f  r e s i s t a n t  X m o d e ra te ly  r e s i s t a n t ;  r e s i s t a n t  X 
m o d e ra te ly  s u s c e p t ib l e ;  m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  su sc e p ­
t i b l e ;  and m o d e ra te ly  s u s c e p t ib le  X s u s c e p t ib le  p a re n ts  a l s o  t r a n s ­
m it te d  much r e s i s t a n c e  to  th e  s e e d l in g s  in  th e  p ro g e n ie s .  However, 
c ro s s e s  in v o lv in g  s u s c e p t ib le  p a re n ts  gave a low p e rc e n ta g e  o £  
r e s i s t a n t  s e e d l in g s  i n  th e  p ro g e n ie s  s tu d ie d .  A cco rd ing  to  G u ilb eau  
(33) even  s u s c e p t ib le  p a re n ts  c a r r y  genes f o r  r e s i s t a n c e  to  w i l t  as 
was th e  c a s e  in  t h i s  s tu d y .
P a re n ts  o f  s e l f e d  p ro g e n ie s  gave d i f f e r i n g  r e s u l t s . The s e l f e d  
p rogeny  o f  L3-77 c o n ta in e d  a  h ig h e r  p e rc e n ta g e  o f  r e s i s t a n t  s e e d l in g s
th a n  th e  s e l f e d  p rogeny  o f  L 3-80 . When Kandee was s e l f e d ,  i t  gave 
r i s e  to  a progeny w hich  c o n ta in e d  a h ig h e r  p e rc e n ta g e  o f  r e s i s t a n t  
p la n ts  th a n  th e  s e l f e d  progeny o f  L130 w hich t r a n s m it te d  th e  l e a s t  
amount o f  r e s i s t a n c e  in  i t s  p ro g en y . The Kandee i s  more s u s c e p t ib le  
to  w i l t  th a n  L 3-80, L3-77, and L130. The s e e d lin g s  from  Kandee 
s e l f e d  g e n e r a l ly  w ere  more v ig o ro u s  and had th ic k e r  stem s th an  th e  
s e e d lin g s  o f  L130 s e l f e d .  These grow th re sp o n se s  and m orphology 
o f  s e e d l in g s  seemed to  c o n t r ib u te  to  th e  a b i l i t y  o f  a  s e e d lin g  to  
s u rv iv e  th e  in f e c t io n  o f  th e  w i l t  o rg an ism . The s e e d l in g s  o f  th e  
s e l f e d  p ro g e n ie s  o f  L3-77 and Kandee s e g re g a te d  f o r  r e s i s ta n c e  and 
th ey  a re  good p a re n ts  to  use  f o r  b re e d in g .
In  c ro s s e s  o f  r e s i s t a n t  X h ig h ly  r e s i s t a n t  p a re n ts  B196 X L21 
seemed to  be  b e t t e r  th a n  i t s  r e c ip r o c a l .  T h is  may p ro b a b ly  be due 
to  c h an ce . A ccord ing  to  G u ilb eau  (33) th e  c ro s s  betw een B196 X L21 
r e s u l te d  in  a h ig h e r  p e rc e n ta g e  o f  r e s i s t a n t  s e e d lin g s  th a n  e i t h e r  
o f  th e  o th e r  two c ro s s e s  B196 X L155 and B196 X L131. The r e s u l t s  
in  t h i s  s tu d y  showed t h a t  a h ig h  p e rc e n ta g e  o f  p la n ts  was found 
in  th e  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  c la s s e s  (T ab le  7 ) .  How­
e v e r ,  th e  co n tin u o u s  v a r i a t i o n  o f  w i l t  r e s i s t a n c e  among th e  se e d ­
l in g s  in  d i f f e r e n t  p ro g e n ie s  re p re s e n te d  a  norm al cu rv e  w hich i s  
ty p ic a l  o f  q u a n t i t a t i v e  in h e r i t a n c e .  The s e e d lin g s  o f  c ro s se s  
o f  h ig h ly  r e s i s t a n t  X r e s i s t a n t  p a re n ts  s e g re g a te d  f o r  a  w ide 
range o f  r e s i s t a n c e .  A ccord ing  to  Hughes and S te in b a u e r  (5 1 ) , as 
th e  p a re n ts  showed p r o g r e s s iv e ly  g r e a te r  d eg ree  o f  r e s i s t a n c e ,  th e  
e x te n t  o f  v a r i a t i o n  i n  th e  p rogeny  appeared  to  in c r e a s e .  The
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p a r e n ta l  c ro s s  o f  L8-3 X L21 t r a n s m it te d  c o n s id e ra b le  r e s i s t a n c e  to  
th e  s e e d lin g s  o f  i t s  progeny s in c e  no p la n t  was found in  th e  su sc e p ­
t i b l e  and m o d e ra te ly  s u s c e p t ib le  c l a s s e s .  T here  w ere abou t 22 p e r  
c e n t o f  th e  s e e d lin g s  in  t h i s  p rogeny  p la c e d  in  th e  h ig h ly  r e s i s t a n t  
c l a s s .  Such a c ro s s  can be v e ry  u s e f u l  in  b re e d in g  f o r  r e s i s ta n c e  
to  F usarium  w i l t .
The c ro s s e s  betw een h ig h ly  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  
p a re n ts  gave good r e s u l t s .  I n  g e n e ra l  c ro s s e s  in v o lv in g  L241 seemed 
to  have perform ed b e t t e r  th a n  c ro s s e s  in v o lv in g  L21. A lthough th e  
number o f  s e e d lin g s  in  th e  p ro g e n ie s  o f  c ro s s e s  in v o lv in g  L241 was 
s m a ll, i t  gave s im i la r  r e s u l t s  in  each  p ro g en y , t r a n s m i t t in g  a la rg e  
amount o f  r e s i s t a n c e .  The c ro s s  P . I . 213890 X L21 gave r i s e  to  a 
progeny  w ith  76 .7  p e r  c e n t  r e s i s t a n t  p l a n t s .  The p ro g e n ie s  o f  th e s e  
two c ro s s e s  e x h ib i t  a h ig h  d eg ree  o f  r e s i s t a n c e  and seem w o rth w h ile  
to  u se  in  b re e d in g  f o r  r e s i s t a n c e  to  F usarium  w i l t .
I t  i s  v e ry  i n t e r e s t i n g  to  n o te  th e  b e h a v io r  o f  th e  p ro g e n ie s  
r e s u l t in g  from c ro s s e s  o f  m o d e ra te ly  r e s i s t a n t  p a r e n ts .  The 
r e s u l t s  in d ic a te d  th a t  c r o s s e s ,  L3-77 X L 8-67, LO-99 X L l-8 0  and 
L3-77T X L l-8 0 , gave r i s e  to  p ro g e n ie s  whose mean w i l t  indexes w ere 
found to  be low er th an  th o s e  o f  th e  two p a r e n ts .  T hese c ro s se s  gave 
p ro g e n ie s  each  w ith  a la r g e  p e rc e n ta g e  o f  r e s i s t a n t  p l a n t s .  The 
c r o s s ,  L3-7 X L l-8 0 , had a  p rogeny  o f  165 s e e d lin g s  and 86 p e r  c e n t  
o f  th e  p la n ts  w ere r e s i s t a n t ,  11 p e r  c e n t  o f  th e  p la n t s  w ere 
m o d e ra te ly  s u s c e p t ib le  and o n ly  3 p e r  c e n t o f  th e  p la n t s  w ere 
s u s c e p t ib le .  S im i la r ly ,  c r o s s e s ,  L l-8 0  X L3-80 and L130 X L l-8 0 , had
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p rogen ies which con ta in ed  about 70 per c en t r e s is t a n t  p la n ts .
The c ro s s e s  o f  m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  s u s c e p t ib le  
p a re n ts  gave p ro g e n ie s  im  w hich m ost o f  th e  p la n ts  w ere  in  th e  
m o d e ra te ly  r e s i s t a n t  and m o d e ra te ly  s u s c e p t ib le  c l a s s e s .  The r e s u l t s  
in d ic a te d  t h a t  c ro s s e s  o f  L130 X L8-67, L130 X Ga-Red and O k la .51 X 
L l-8 0  had p ro g e n ie s  whose mean w i l t  ind ex es  w ere low er th an  th o s e  o f  
th e  lo w est p a r e n ts .  A n o th er c ro s s  L131 X L l-8 0  had a  progeny  o f  55 
p la n ts  in  w hich 78 .2  p e r  c e n t  o f  th e  p la n ts  w ere r e s i s t a n t .
The c ro s s e s  o f  m o d e ra te ly  s u s c e p t ib le  X m o d e ra te ly  s u s c e p t ib le  
and m o d e ra te ly  s u s c e p t ib le  X s u s c e p t ib le  p a re n ts  had p ro g e n ie s  
in  w hich  m ost o f  th e  s e e d lin g s  w ere m o d e ra te ly  s u s c e p t ib le  and s u s ­
c e p t i b l e .  The o c c u rre n c e  o f  r e s i s t a n t  p la n ts  among th e  p ro g e n ie s  
o f  m o d e ra te ly  s u s c e p t ib le  and s u s c e p t ib le  p a re n ts  in d ic a te d  t h a t  
th e s e  p a re n ts  c a r r i e d  genes f o r  r e s i s t a n c e  to  F usarium  w i l t .  The 
r e s u l t s  from th e s e  c ro s s e s  a ls o  in d ic a te d  t h a t  th e  p a re n ts  L l-1 7 1  
and L3-93 have b e t t e r  com bining a b i l i t y  w ith  L131 th a n  O k la .51 
w ith  L131.
The c ro s s e s  and r e c ip r o c a l  c ro s se s  o f  L l-8 0  w ith  o th e r  p a re n ts  
gave i n t e r e s t i n g  d a ta  (T ab le  21) w hich  showed th e  com bining a b i l i t y  
o f  L l-8 0  w ith  o th e r  p a r e n t s .  L l-8 0  as a  fem ale  gave th e  b e s t  com bining 
a b i l i t y  w ith  L 2-61, L8£3, L241 and L3-77 a lth o u g h  th e  v a r i a t i o n  among 
m ost o f  th e  p rogeny  means was n o t la r g e .  When L l-8 0  was used  as  a 
m ale p a r e n t ,  th e  b e s t  com bining a b i l i t y  was n o tic e d  in  c ro s s e s  w ith  
LO-99, L0-240, L3-77T and O k la .5 1 . The c ro s s  L l-8 0  X L3-80 had a  
p rogeny w hich  c o n ta in e d  71 .7  p e r  c e n t  r e s i s t a n t  p l a n t s .  The p ro g e n ie s
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o f  L l-8 0  w ith  L 3-7 , L130, L131 and O k la .51 gave 8 5 .5  p e r  c e n t ,  70 .1  
p e r  c e n t ,  78 .2  p e r  c e n t  and 7 8 .1  p e r  c e n t  o f  r e s i s t a n t  s e e d lin g s  
r e s p e c t iv e ly .  The c ro s s  L3-7 X L l-8 0  gave th e  b e s t  r e s u l t s  so f a r  
as w i l t  r e s i s t a n c e  i s  co n ce rn ed .
C ro sses  and r e c ip r o c a l  c ro s se s  w ere made to  f in d  o u t th e  com­
b in in g  a b i l i t y  o f  L130 and L131 w ith  o th e r  p a r e n ts .  The r e s u l t s  
(T ab le  22) in d ic a te d  t h a t  when L130 was u sed  as a fem ale p a re n t ,  
th e  p rogeny o f  L130 X L8-67 had 96 .9  p e r  c e n t  and L130 X L l-8 0  had 
7 0 .1  p e r  c e n t  o f  r e s i s t a n t  s e e d l in g s .  L8-67 seemed to  have b e t t e r  
com bining a b i l i t y  w ith  L130 th a n  L l-8 0 . In  g e n e ra l  L130 gave th e  
b e s t  com bining a b i l i t y  w ith  L8-3 and L l-8 0 .
P a re n ts  l i k e  L21, L241 and L3-77 w ere c ro s se d  w ith  o th e r  p a re n ts  
to  t e s t  t h e i r  com bining a b i l i t y .  The r e s u l t s  (T ab le  23) in d ic a te d  
t h a t  p ro g e n ie s  o f  th e  c ro s s e s  o f  L8-3 X L21, B196 X L21 and 
P . I . 213890 X L21 c o n ta in e d  100 p e r  c e n t ,  80 .5  p e r  c e n t ,  and 76 .7  
p e r  c e n t  r e s i s t a n t  p la n t s  r e s p e c t iv e ly .  The r e s u l t s  in d ic a te d  th a t  
th e s e  c ro s se s  w ere th e  b e s t  f o r  w i l t  r e s i s t a n t  t r a n s m is s io n  in  t h i s  
s tu d y .
The mode o f  in h e r i ta n c e  o f  w i l t  r e s i s ta n c e  showed t h a t  t h i s  i s  
a  q u a n t i t a t i v e  c h a r a c te r  t h a t  i s  in c o m p le te ly  dom inant in  some c ro s s e s  
s tu d ie d .  T ra n s g re s s iv e  in h e r i ta n c e  r e s u l t e d  in  many c r o s s e s .  A lthough  
some p a re n ts  w ere s u s c e p t ib le ,  th e y  can  c a r r y  r e s i s t a n c e  to  Fusarium  
w i l t .
The r e s u l t s  o f  two ex p erim en ts  co n ce rn in g  th e  e f f e c t  o f  tem pera­
t u r e  on th e  p a th o g e n ic i ty  o f  F . oxysporum _f. b a ta t a s  in  sw eet p o ta to
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(T ab le  24) showed th a t  d i f f e r e n t  te m p e ra tu re s  had d i f f e r e n t  e f f e c t s  
on a l l  th e  v a r i e t i e s .  The d is e a s e  in f e c t io n  was more s e v e re  a t  
h ig h e r  te m p e ra tu re s  in  a l l  o f  th e  v a r i e t i e s .  The w i l t  in f e c t io n  
was s e v e re  a t  90°F , and th e  p la n ts  a lm o st d ie d  a f t e r  10-12 d ay s, 
w hereas th e  same v a r i e t i e s  looked good a t  60°F o r  75°F. The w i l t  
developed  p ro g r e s s iv e ly  more a t  h ig h e r  te m p e ra tu re s  th an  a t  low er 
te m p e ra tu re s . S tro n g  (9 5 ) , W alker (1 1 0 ) , Goss (31) and Chi and 
Hanson (12) s tu d ie d  th e  e f f e c t  o f  te m p e ra tu re s  on th e  grow th  of 
F usarium  s p e c ie s  c au s in g  w i l t  in  d i f f e r e n t  p la n t s  and p o in te d  o u t 
t h a t  w i l t  i s  fa v o re d  by r e l a t i v e l y  h ig h  te m p e ra tu re . The optimum 
te m p e ra tu re  f o r  grow th o f  F usarium  s p e c ie s  was found by th e s e  
w orkers  to  be 82°F.
V a sc u la r  d i s c o lo r a t io n  a t  40°F was p ro b a b ly  due to  low tem p era ­
tu r e  i n ju r y  to  sw eet p o ta to  p l a n t s .
SUMMARY AND CONCLUSIONS
A s tu d y  was made o f th e  in h e r i t a n c e  o f  F usarium  w i l t  r e s i s t a n c e  
in  sw ee t p o ta to  p ro g e n ie s  from  c o n t r o l  c ro s s e s  betw een  s e v e r a l  
p a r e n t s .  The d a ta  w ere a n a ly z e d  s t a t i s t i c a l l y  and th e  h e r i t a b i l i t y  
o f  w i l t  r e s i s t a n c e  was c a lc u la t e d .  H e r i t a b i l i t y  o f  w i l t  r e s i s t a n c e  
was found to  be 33 p e r  c e n t ,  hence  s e l e c t i o n  f o r  F u sariu m  w i l t  
r e s i s t a n c e  on th e  b a s i s  o f  phen o ty p e  i s  s u g g e s te d .
1 . The r e s u l t s  showed la r g e  g e n e t ic  d i f f e r e n c e s  f o r  r e s i s t a n c e  
to  w i l t  t r a n s m i t te d  by v a r io u s  p a r e n t s .  The r e s u l t s  a l s o  in d ic a te d  
th a t  th e  same c ro s s e s  d id  n o t  v a ry  much betw een y e a r s .
2 . The la r g e  v a r i a t i o n s  among s e e d l in g s  w i th in  th e  c ro s s e s  
i s  due to  s e g r e g a t io n  f o r  r e s i s t a n c e  to  F usarium  w i l t .
3 .  The o c c u rre n c e  o f  t r a n s g r e s s iv e  in h e r i ta n c e  was n o te d  in  
many c r o s s e s .  C ro sse s  l i k e  L3-77 X L 8-67 , L130 X L 8-67 , L130 X 
Ga-Red, L131 X L l-1 7 1 , and s e l f e d  p ro g e n ie s  o f  L 3-77 , L130 and Kandee 
r e s u l t e d  in  p ro g e n ie s  w ith  mean w i l t  in d ex es  low er th a n  t h a t  o f
th e  lo w e s t p a r e n t .  The r e s u l t s  p o in te d  o u t t h a t  F u sariu m  w i l t  r e s i s t ­
ance in  sw eet p o ta to e s  i s  a q u a n t i t a t i v e  c h a r a c te r .
4 .  The c o n tin u o u s  v a r i a t i o n  in  w i l t  r e s i s t a n c e  found  in  th e  
p ro g e n ie s  o f  a l l  th e  c ro s s e s  and la c k  o f  dom inance in  th e  F^ 
p ro g e n ie s  in d ic a te d  t h a t  F u sariu m  w i l t  r e s i s t a n c e  in  sw ee t p o ta to e s  
i s  c o n t r o l l e d  by a  la r g e  number o f  g e n e s , each  one h a v in g  an a d d i ­
t i v e  e f f e c t .
85
86
5. The r e s u l t s  in  g e n e ra l  in d ic a te d  t h a t  c ro s s e s  in v o lv in g  
r e s i s t a n t  X h ig h ly  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  
r e s i s t a n t ,  o r  r e c ip r o c a ls  gave th e  b e s t  r e s u l t s  s in c e  a la rg e  p e r ­
c en tag e  o f r e s i s t a n t  s e e d lin g s  was o b ta in e d  in  each  p rogeny . The 
c ro s s e s  o f  h ig h ly  r e s i s t a n t  X m o d e ra te ly  r e s i s t a n t  p a re n ts  gave 
c o n s id e ra b le  tr a n s m is s io n  o f  r e s i s t a n c e  o f  Fusarium  w i l t  to  some 
s e e d lin g s  o f  p ro g e n ie s  s tu d ie d .  C rosses o f  r e s i s t a n t  X m o d e ra te ly  
r e s i s t a n t ,  m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  s u s c e p t ib le ,  r e s i s t a n t  
X m o d e ra te ly  s u s c e p t ib le  and m o d e ra te ly  s u s c e p t ib le  X s u s c e p t ib le  
p a re n ts  t r a n s m it te d  r e s i s t a n c e  to  th e  s e e d l in g s  in  th e  p ro g e n ie s . 
C ro sses  in v o lv in g  s u s c e p t ib le  p a re n ts  gave a v e ry  low p e rc e n ta g e  o f  
r e s i s t a n t  p la n ts  in  th e  p ro g e n ie s  s tu d ie d ,  b u t s u s c e p t ib le  p a re n ts  
d id  c a r r y  progeny s e e d l in g s  w ith  r e s i s t a n c e .
6 . Of th e  s e l f e d  p a r e n ts ,  L3-77 and Kandee had a la r g e  number 
o f  r e s i s t a n t  s e e d lin g s  in  each  p rog en y . The s e l f e d  progeny  o f  L130 
gave th e  s m a l le s t  number o f  r e s i s t a n t  s e e d l in g s .
7 . In  c ro s se s  o f  r e s i s t a n t  X  h ig h ly  r e s i s t a n t  p a r e n ts ,  th e  
c ro s s e s  B 1 9 6  X  L 2 1  and L8-3 X  L 2 1  had a la rg e  n u m b e r  o f r e s i s t a n t  
s e e d l in g s .  T hese p a re n ts  c a r r y  s e v e ra l  genes f o r  r e s i s t a n c e  to  
w i l t .
8 . The c ro s s e s  betw een h ig h ly  r e s i s t a n t  and m o d e ra te ly  r e s i s t a n t  
p a r e n ts ,  P . I . 213890 X L21, gave r i s e  to  a progeny  w ith  76 .7  p e r  c e n t  
r e s i s t a n t  p l a n t s .  L l-8 0  X L 8-3 , L0-240 X L l-8 0 , L2-61 X Ga-Red and 
L3-77T X NC171 gave a  h ig h  p e rc e n ta g e  o f  r e s i s t a n t  s e e d lin g s  in  
t h e i r  p ro g e n ie s .
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9 . In  c ro s s e s  in v o lv in g  m o d e ra te ly  r e s i s t a n t  p a re n ts  L3-77 X 
L8-67, LO-99 X L l-8 0  and L3-77T X L l-8 0  produced p ro g e n ie s  w hich  
gave a la rg e  p e rc e n ta g e  o f  r e s i s t a n t  s e e d l in g s .  L3-7 X L l-8 0  
r e s u l t e d  in  a  p rogeny  w ith  86 p e r  c e n t r e s i s t a n t  s e e d l in g s .  S im i­
l a r l y ,  c ro s se s  o f  L l-8 0  X L3-80 and L130 X L l-8 0  r e s u l t e d  in  p ro g e n ie s  
w hich c o n ta in e d  a p p ro x im a te ly  70 p e r  c e n t  r e s i s t a n t  s e e d l in g s .
10. The c ro s s e s  o f  m o d e ra te ly  r e s i s t a n t  X m o d e ra te ly  s u s c e p t ib le  
p a re n ts  r e p re s e n te d  by c ro s s e s  o f  L130 X L8-67, L130 X Ga-Red and 
O k la .51 X L l-8 0  r e s u l te d  in  p ro g e n ie s  w ith  a h ig h  p e rc e n ta g e  o f  
r e s i s t a n t  s e e d l in g s .  A nother c ro s s  L131 X L l-8 0  had 78.2- p e r
c e n t  o f  th e  s e e d l in g s  r e s i s t a n t  to  F usarium  w i l t .
11. The c ro s s e s  o f  m o d e ra te ly  s u s c e p t ib le  X m o d e ra te ly  s u s ­
c e p t ib le  and m o d e ra te ly  s u s c e p t ib le  X s u s c e p t ib le  p a re n ts  gave a  
v e ry  low p e rc e n ta g e  o f  r e s i s t a n t  s e e d lin g s  in  th e  p ro g e n ie s . The 
p a re n ts  in  th e s e  c ro s s e s  d id  c a r r y  genes f o r  r e s i s t a n c e  to  w i l t . _
The p a r e n ts ,  L l-1 7 1  and L3-93 showed b e t t e r  com bining a b i l i t y  f o r  
r e s i s t a n c e  to  w i l t  w ith  L131 th a n  O k la .51.
12. The p ro g e n ie s  o f  L l-8 0  w ith  each  o f  L3-80, L 3-7 , L130, L131, 
L2-61, L 8-3 , L241, L 3-77 , L 0-99 , L0-240, L3-77T, O k la .51 had 70 p e r  
c e n t  o r  more o f  th e  s e e d lin g s  as  r e s i s t a n t  to  Fusarium  w i l t .
13. The r e s u l t s  in d ic a te d  t h a t  F usarium  in f e c t io n  i s  a f f e c te d  
by d i f f e r e n t  te m p e ra tu re s . The w i l t  in f e c t io n  was s e v e re  on a l l  
v a r i e t i e s  a t  90°F and m ost p la n t s  d ie d  a f t e r  10-12 days w hereas 
p la n ts  o f  th e  same v a r i e t i e s  showed l e s s  s e v e re  symptoms a t  60°F
o r  75°F. W ilt  developed  p r o g r e s s iv e ly  more a t  h ig h e r  te m p e ra tu re s  
th a n  a t  low er te m p e ra tu re s . V a sc u la r  d i s c o lo r a t io n  o f  th e  sw eet 
p o ta to  p la n ts  a t  40°F was m o s tly  due to  low te m p e ra tu re  in ju r y  
to  th e  p l a n t s .
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